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PREFACE. 


Tue success attending the previous editions 
of “ THE DIstTILuER’s GuIpE,” by the late 
PETER JONAS, with the numerous recent im- 
provements in the art, having rendered a new 
edition a desideratum, the Editor of the pre- 
sent work has availed himself of: this opportu- 
nity, to collect all the most valuable informa- 
tion on this head, as nearly as possible into 
one view; especially all the processes that 
have been invented for accelerating the act 
of distillation, the saving of fuel, and the 
amelioration of the matter distilled ; retaining 
enly so much of the original author as has 
been confirmed by repeated trials, and sanc- 
tioned by subsequent experience. 

It has been judiciously observed by an emi- 
nent Distiller, that “ Distillation, though long 
_ practised, has not been carried to the degree 
a2 
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of perfection that might reasonably have been 
-expected. Nor will this appear surprising, if 
it be considered that the generality of Distillers 
have too long proceeded in the same beaten 
track, without even suspecting their art ca- 
pable of improvements, or giving themselves © 
any trouble to enquire into the rationale of 
the several processes they” daily perform. 
They imagine the theory of distillation is very 
abstruse, and above the reach of common 
capacities ; or at least that it requires a long 
and very assiduous study to comprehend ‘it; 
and therefore content themselves with repeat- 
ing the processes, without the least variation. 
This opinion, however ridiculous it may ap- 
pear to those not acquainted with the general 
practice, has, Tam satisfied, been the princi- 
pal cause why distillation has not been carried. 
to the height it would otherwise have been. I 
have therefore endeavoured to destroy this 
idle opinion, and shew the Distiller how he 
may proceed on rational principles, and direct 


his enquiries in such a manner as cannot fail 
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ef leading him to such discoveries as may be . 
attended with advantage, both to himself and 
his country.” | 
The art of the Distiller may be expressed. in 
the form of a problem, the solution of which — 
ought to command his most serious attention, 
thus: “ To procure a degree of heat sufficient 
to boil. the liquor he would distil, in the short- 
est time ; to keep. up this ebullition by an 
equal and unvarying heat as long as the ope- 
ration continues; and by using the smallest 
possible quantity of combustible matter.” 
Some chemists flattered themselves with 
having discovered the means, extremely inge- 
-nious, for rectifying and distilling brandy by 
one and the same heat; but these means which _ 
they, through a silly prejudice, abandoned 
almost as soon as they had discovered them, 
have been resumed by our modern Distillers. 
They have cofapletely changed the system of 
distillation. It is now our task to make known 
all those improvements that have been brought 


into the delicate operations of the art, espe- 


—- 
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cially those that contribute to hinder the goods 
from contracting the empyreumatic taste and 
the burning, by which the deleterious quality 
of the liquors have been contracted. ) 

Among the most recent improvements made 
by the French in the art of distillation, much | 
stress is laid upon what is called “the precious 
discovery of distillation in vacuo.” For this 
purpose, M. Le Normand quotes a letter writ- 
ten at the commencement of 1812, by an inha- 
bitant of the Isle of Re, to the Editor of the 
Bibliotheque Physico Economique. 

“‘The new apparatuses for distillation pre- 
sent so many advantages, that one might be 
disposed to believe that nothing could be added 
to the art; but this would be a great error. We 
may distil without any combustible, especially 
in the south of France, during eight months in 
the year; and in the other four with so small a 
quantity of wood, that the expence is scarcely 
- worth notice. The theory upon which this 
practice is founded, rests upon the fact, that 
all liquors distilled in vacuo, rise to the tempe- 
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rature of twelve degrees in Reaumur’s thermo- 
meter. Nothing then remains to be done but 
to fix the vacuum above the still, and then the | 
distillation will take place without heat, and 
as we may say without labour, from the month 
of March to October; during the other months, 
even brushwood will suffice. The success 
of the machine by which this is effected, can- 
not be questioned. It was constructed at 
Cherbourg, to convert salt water into fresh, for 
the supply of the garrison of the Isle of Pel&ée, 
situated a league from the land. One of the 
machines was embarked on board a vessel that 
belonged to the squadron of the unfortunate 
La Peyrouse; and drawings and memorials 
were addressed at the time to the Academy of - 
Sciences, and to the minister of the marine: 
the whole was. the work and invention of 
M. Meusnier, employed as captain of engineers 
at the siege of Mentz, at which place he was 
killed. Thus the Revolution has devoured 
this fine and beautiful machine, with many 


other rare inventions. It is much to be desired, 
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that the Society for the Encouragement of the 
National Industry would propose a premium 
of forty thousand francs, for the best machine 
calculated to perform the act of distillation _ 
without fire, at any time when the tempera- 
ture of the atmosphere shall not be lower than 
twelve degrees of Reaumur's thermometer. 

‘What an immense saving of fuel would result 
from this? Here the distilleries consume much 
more wood than individuals make use of for 
their daily concerns.” 

‘M. Le Normand, in his Preface to the Art 
of Distillation, remarks, that ‘‘ the rapid im- 
provements which the profound and continued 
study of the physico chimiques sciences have 
made within a few years in the art of distilla- 
tion, especially in bringing the trade of French 
brandies to so high a degree of perfection, is 
such, that no neighbouring nation has arrived 

at. ‘This commerce would have been exclu- 
sively French, but for the intervention of some 
unhappy events, not necessary to dwell upon 


here. 
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. It was a Frenchman who gave birth to the 
distillation of wines; and another who brought 
this art to. perfection; or, to speak more pre- 
cisely, who. overturned all the systems prac- 
tised before his time in substituting a new one. 
M. Arnaud de Villeneuve, the most distinguish- 
ed chemist of the 13th century, created the art 
of distillation. In the first year of the 19th cen- 
tury, M. Edouard Adam, an obscure person, 
unacquainted with science, and ignorant of the 
art he intended to improve, made himself a 
new route, established a new system, and 
with a giant’s pace, arrived at that point which 
the most sublime and profound geniuses had 
never been able to attain, after the continued 
labours of many centuries. . If Arnaud de Vil- 
leneuve, Raymond Lully, ‘the ‘Portas, Lavoi- 
sier, Meusnier, or Fourcroy, had made such 
a discovery, cone might have admired their 
genius without being surprised at their science. 
But that a man who had not even the first 
notions of the art in which he was engaged, 
and who had never had the least experience in, 
ad 
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manual operations; that he, who but a few 
years before had been seen selling linens and 
muslins, should rise as it were all at once, 
and at his first trial ascend to the acmé of 
the science of distillation with the rapidity of 
an eagle, penetrate its most hidden recesses, 
and perform that in an instant, which had em- 
ployed the most profound geniuses ‘more than 
six centuries, must appear extremely impro- 
‘bable; and our posterity may find some diffi- 
‘culty in giving credit to this prodigy. 

‘*M. Adam had not learning sufficient to 
_enable ‘him to search the works of ancient au- 
thors. They ‘wrote in a language with which 
he was unacquainted, and they were not to be 
-found in the bookscllers’ -shops of-his day. 

‘J have not the presumption to sappose 
that I have performed the arduous task I had 
' proposed. I am sensible-of the insufficiency 
.of my talents, and I have endeavoured to sup-— 
- ply this want from the labours of others, in the 
«work which I now present to all who interest 
| ‘themselves in the progress of the arts. 
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Tn the description of the ART OF DIsTILLa- 
TIon of Brandy and Spirits, [have endeavoured 
‘to collect all that has been done; all that has 
been written upon the subject, which appeared 
proper to be known, for the purpose of bringing © 
this important art to perfection. I have con- 
sulted every author who has treated of the Art 
of Distillation ; not only among the moderns, 
-but the ancients. Exclusive of those whose 
names Ihave quoted in my work, I have laid | 
under contribution, Marazio, Spielman, Zozime 
dePanapolis, Gibel or Geber, Bazil Valentine, © 
‘Glazer, Libavus, Berquin, Lemery, Brugnatelli, 
Fourcroy, Guyton de Morveau, and Hassen- 
fratz. Les Annales de Chimie, L’ Encyclopédie 
Methodique, Le Journal de Physique, Les Annales 
des Arts et Manufactures, have furnished me 
with much matter, I have.frequently borrowed 
whole passages from M.:le Compte Chaptal. _ 

“ Upon two different modes of distillation 
‘the whole art is founded, and by these the art - 
of the Distiller is divided into two remarkable 
vepochs. The first of these.methods is to cause 
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the evaporation (by means of a well-managed 
fire) of the mixture of two liquids; to receive 
the vapours ‘that rise from the one and the 
other, into a vase in which they are condensed 
by the cold, and to collect the liquor thus con- 
| densed. The second mode, which ‘differs .es- 
sentially from the first, consists in causing the 
same evaporation of the mixture of two liquids, 
and to receive the vapours in a vessel, where, 
by the assistance of a degree of caloric pru- 
dently administered, the whole undergoes:a 
complete analysis, with a separation into two 
distinct parts, whereof the one being spirituous, 
is collected on one side, after having been con- 
densed by the cold in a vase appropriated to 
this kind of operation; the other aqueous, which 
\is condensed during the analysis itself, and is 
received separately. | 
The first mode of distillation was generally 
followed to the end of the eighteenth century ; 
the second commenced with the. nineteenth, 
and has since gradually taken place of all the 
former processes, | 
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-- “ For this reason I have divided this work 
into two parts. In the first Ihave treated upon 
every subject that had any relation to the first 
--epoch; I have traced the history of the dis- 
 tiller’s art from the most remote periods up to 
the revolution effected by the discovery of — 
Edouard Adam. ; | 

“The second part is entirely devoted to the 
description of the modern processes. Those 
of Adam, Laurent Solimani, Isaac. Berard, 
Menard, Pierre Alégre, J. B. Carbonel d’Aix, I 
have described with much detail. Ihave shown 
the changes, the ameliorations, and the im- 
_provements of which these processes are sus- 
ceptible, or those which they have undergone 
in the hands of these professors, I have also 
noticed the modifications introduced into the 
apparatus of distillation by J ean Jordana, a 
Spaniard. — le deéie bu ti Gold 

nM Distillation m vacuo has occupied much 
attention among the learned; one chapter is 
devoted to an illustration of their researches. 


“The art of aereometry, that part so precious 
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in the commerce.of brandies, and which at pre- 
sent is but in its infancy, finds a place in my 
second volume. With the view of bringing it 
to perfection, Ihave published all the informa- 
tion that can be found. J have described the 
aereometer of M. Descroisilles, the alcoholo- 
metre of M. Alégre, jun., an aereometer.of my 
own invention, and three new instruments as 
yet undescribed. | | 

©The art of gauging casks, &c. is treated 
‘with considerable detail. I have noticed a 
-very simple instrument -of my own invention, 
avhich affords considerable facility in the-opera- 
tion of gauging. | 

“T have added advice to Distillers upon the 

choice of wines proper for distillation; the 
description of the means which the Distiller 
should use in the exercise of his art, in a man- 
mer the most advantageous ; and the description 
of a complete distillery forms several chapters, 
awhich terminate the second part. Lastly, the 
Vocabulary belonging to the art of distillation 
is prefixed to the first volume. 7 
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“The innumerable difficulties attending a 
plan of such magnitude as that I had proposed 
to myself, have not escaped me: I have re- 
peatedly felt my insufficiency, and should have 
abandoned my project, had it not been for the 
salutary advice of several distinguished savans, 
particularly M. le Compte Chaptal, who guided 
amy first steps in the study of chemistry. 

‘‘ Encouraged by the favourable reception 
with which my first Memoires sur L’Art de la 
Distillation were received, I presume upon the 
‘indulgence of the reader for the work I now 
present him. If it should be admitted that I 
may be‘useful in furnishing Distillers with the 
‘means of going beyond the present bounds of 
‘their art, I shall be sufficiently recompensed 
for the labour and the painful researches I have 
-engaged in, to place before their eyes in these 
volumes, all that appeared to me as -being 
useful in-obtaining the desired end.” 

N.B. Edouard Adam, alluded to in this 
_ work, was by birth a Norman, but afterwards 
-became an inhabitant of Nismes, in the depart- 
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ment of Gard. He changed the system of dis- 
tillation, by adopting the apparatus made use 
of by Woulfe for the distillation of wines, and 
by Count Rumford’s economical method. of 
procuring heat. Thus the revolution that this 
art has undergone in France, has been ascribed 
to Edouard Adam. 

M. Le Normand recommends the example of 
England to the imitation of his countrymen, in 
applying the arts to the promotion of their 
commerce. ‘‘ Let us,’ says he, “ imitate that 
neighbouring and rival nation, whose prosperity 
is wholly founded upon its commerce. There 
the arts are protected in a special manner by a 
strong and powerful government, which never 
ceases to encourage them by every means in 
its power. The English are well convinced 
that the arts, connected with industry and com- 
merce, are inexhaustible mines which they can 
explore without expence, and which offer a 
continual, support to the finances of the state, 
after having spread abundance and happiness 
‘through every class of society.” 
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In England, however, in the vessels used for 
. distillation, many capital improvements have 
been recently made, in consequence of modern 
discoveries respecting bodies in their aeriform 
state. It was common with the earlier che- 
mists to make a small. hole in the upper part 
of their retorts, through which the elastic va- 
pours might escape, which otherwise would 
have burst the vessels. By this they lost a 
very considerable part of their products. But 
as it is requisite sometimes to obtain sepa- 
rately the condensable fluid that comes over, | 
and the gases that are, and are not soluble in 
water, for this purpose a series of receivers, 
more or less in number, as the case may re- 
quire, is generally employed, as what i is called 
Woulfe’s apparatus, &c. Another contrivance 
to prevent retrograde pressure is that of Mr. 
Pepys; and the ingenious modification of Mr. 
Woulfe’s apparatus by Mr. Knight, 

In the present work, we begin by describing 


4 


the apparatus used for ‘distilling in this and 
other parts of Europe. Secondly, we give the 
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description of a distillery, and general -direc- 
tions to the Distiller and Rectifier, with direc- 
‘tions for malting, fermentation, and rectifica- 
tion; to which are added a great variety of 
recipes for producing different spirits, com- 
pounds, cordials, &c. according to the best 
and most approved processes; with general 
gules for the distillation of simple waters, the 
laws affecting distillers for home consumption, 
anda complete set of tables, exhibiting the exact 
weight of spirituous liquors, and also of water 
and vinegar: the whole interspersed with the 
recent improvements adopted on the Continent, 
particularly in France and Holland, from che- 
mical discoveries, new machinery, &c. &c. 
In fine, no means of information have been 
neglected, and no pains spared, to acquire 
knowledge of the subject from the most au- 
thentic sources: hence the compiler is induced 
to submit the result of his labours with confi- 
dence to the eye of a discerning and candid 
public. 


THE 
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CHAP. I. 
DISTILLATION BY VARIOUS PROCESSES. 


Disriiartion has been defined, the vapo- 
rization and subsequent condensation of a 
- liquid, by means of an alembic, or still, or 
refrigeratory, or of a retort and a receiver. 
The old distinctions of destillatio per latus, 
per ascensum, are now discarded. : 
The late celebrated Mr. Watt, having 
ascertained that liquids boiled in vacuo at 
much lower temperatures than under the 
pressure of the atmosphere, applied this fact 
to distillation; but he seems, according to 
Dr. Black’s report of the experiment, ‘te 
have found no economy of fuel in this ele- 
gant process; for the latent heat of the 
vapour raised 7m vacuo, appeared to be con- 
siderably greater than that raised in ordi- 
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nary circumstances. Mr. Henry Tritton 
has lately contrived a very simple apparatus 
for performing this operation in vacuo; and 
though no saving of fuel should be made, 
yet a superior flavour may be secured to the 
distilled spirits and essential oils, in con- 
sequence of the moderation of the heat. 

The still is of the common form; but 
instead. of being placed immediately over a 
fire, it is immersed in a vessel containing 
hot water. The pipe from the capital bends 
down, and terminates in a cylinder or bar- 
rel of metal plunged in a cistern of cold 
liquid. From the bottom of this barrel a 
pipe proceeds to another, of somewhat larger 
dimensions, which is surrounded with cold 
water, and furnished at its top with an ex- 
hausting syringe. 1) : 

The pipe at the bottom of the. still, for 
emptying it, and that from the bottom of 
each barrel, are provided with stop-cocks. 
Hence, ‘on exhausting the air, the liquid 
will distil rapidly, when the body of the 
alembic is surrounded with boiling water. 
When it is wished to withdraw a portion of 
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the distilled liquor, the stop-cock at the 
‘bottom of the first receiver is shut; so that 
on opening that at the second, in order to 
empty it, the vacuum is maintained in the 
still. It is evident, that the first- receiver 
may be surrounded with a portion of the 
liquid to be distilled. 

M. M. Adam and Duportal have substi- 
tuted for the redistillations used in convert- 
ing wine or beer into alcohol, a single pro- 
cess of great elegance. From the capital of 
the still, a tube is led into a large copper 
recipient. This is joined by a second tube 
to a second recipient, through a series of 
four vessels, arranged like a Woulfe’s appa- 
ratus. The last vessel communicates with 
a worm of the first refrigeratory. _Thus the 
body of the still, and the two recipients 
nearest it, are charged with the wine, or 
fermented liquor. When ebullition takes 
‘place in the still, the vapour issuing from it 
soon communicates the boiling temperature 
to the liquor in the two recipients. From 
these, the volatilized alcohol will rise, and 
pass into the third vessel; which is empty. 
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After imparting a certain heat to it, a 
portion of the finer, or less condensed spirit, 
will pass into the fourth, and from thence, 
in a little time, into the worm of the first 
refrigeratory. The wine round the worm 
will likewise acquire heat, but more slowly. 
The vapour which, in that event, may pass 
uncondensed into the first worm, 1s con- 
ducted into a second, surrounded with cold 
water. Whenever the still is worked off, 
it is replenished by a stop-cock from the 
nearest recipient, which in its turn is filled 
from the second, and the second from the 
first worm tub. It is evident from this 
arrangement, that by keeping the third and 
fourth recipients at a certain temperature, 
we may cause alcohol, of any degree or 
lightness, to form directly at the remote 
extremity of the apparatus. The utmost 
economy of fuel and time is also secured, 
and a better flavoured spirit is obtained. 
The arriere gout of bad spirit can scarcely 
be destroyed by infusion with charcoal and 
redistillation. In this mode of operation, the 
taste and smell are excellent from the first, 
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Several stills on the above principle have been 
constructed at Glasgow, for the West India 
distillers, and have been found extremely 
advantageous; but the excise laws do not 
permit their employment in the home trade. 
- The apparatus for distilling, upon which 
all the recent improvements in France are 
founded, is that of M. Adam, of which an 
excellent description may be found by 
M. Chaptal, inserted in the Nouveau Cours 
Complet d’ Agriculture, Theoretique et Pra- 
- tique, & Varticle, Distillation. Ina furnace, 
situated in one corner of the distillery, is 
placed a still, built into the masonry. The 
head is in the form of a dome, solidly fixed 
with the cucurbite. From the centre of 
this dome, a tube ascends, as thick as a 
man’s arm; and this runs into the first ves- 
sel, placed on one side of the still, which is 
fixed upon strong joists. From this vessel 
issues a second tube,-similar to. the first, 
but in the form of an arch, which enters 
another vessel, also resembling the first, 
which communicates with a third in the 
same manner. ae: | 
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In this apparatus, thus simplified, there 
are several points to be considered: in the 
first place, all the vessels fixed upon the 
joists are made in the form of an egg, and 
have their two ends placed vertically. Se- 
condly, that the entering tubes, viz. those 
which proceed from the still to the first egg, 
and from the first into the second, &c., have 
their extremities in the bottom of each egg, 
and there form something like the head of a 
_ garden or watering pot, pierced with several 
holes. Thirdly, the last of these eggs, when 
_ there are but three, and sometimes the two 
last when there are four, are furnished with 
a cooler in their upper part; and this 1s 
always filled with water whilst the distilla- 
tion is going on. These vessels, with their 
refrigerator, are called condensers. | 

Every distiller does not use condensers ; 
the majority look upon them as useless, when 
they only wish to obtain trois sia, three six; 
however, they have all the rest of the appa- 
ratus complete ; and as these eggs commu- 
nicate one with another, and each sepa- 
rately with the first worm, they may be used 
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as condensers at pleasure it is only neces- 
sary to turn or stop one of the cocks. 

At the extremity of these eggs a large tub: 
is placed, the interior of which contains a 


_ Jarge worm constructed of tin, which plunges 


into the wine instead of the water, and is 
hermetically sealed. This first worm com- 
municates with a second longer than itself, 
and enters a large tub placed under the first, 
which is entirely full of water. On one 
side, and under this lower tub, a large space 
is dug in the earth, and built round with 
stone, which the French distillers call a 
tampot; this serves as a magazine for their 
wine previous to distillation, which may be 
pumped into the upper tub. All the eggs, 
as well as the still, communicate with the 
upper tub through tubes placed between the 
lower part of the eggs and the still. There 
are besides lateral tubes, which run from the 
upper part of the eggs to the orifice of the 
worm in the upper tub ; there are other tubes 
' proceeding from the upper part of each of 
the vessels, even from the still, which enter 
a small worm immerged in a little tub upon 
Cc 
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the furnace, by the side. of ‘the still, The - 
- mechanism..of ‘the. distillation is not less 
curious than the apparatus. 


rR 


tl 
maT 


Explanation of the Egg Plate. 


A, is the furnace in which the still B is 
 biilt ; of this: the dome or head only is:to 
be seen; the punctuated lines indicate the 
form masked.by the building. C is the tube, 
furnished with a cock on the outside of the — 
furnace, communicating with the bottom of 
the still, for» the purpose of discharging the 
alembic and: the eggs. The small tube D, 
also provided witha cock, serves to point. | 
out when! the still is full withim two-thirds — 
of itsebeight:. The little tube H; also: pro- 
ceeds ‘from the head of the still with its 
cock, .which communicates. with the long 
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tube X X XX, which runs jothonw tis lasts ego, 
that is to say, from that’ at the: greatest 
distance from the still, and communicates 
with the little worm which is plunged in the 
little tub F, placed under the furnace to 
prove the vapours contained in each of the 
distillatory vases. This little worm has the 
cock G at its lower orifice. H HH, are a 
series of distillatory vessels, or condensers, 


in the shape of eggs, solidly fixed upon the ~ 


| 


timber work PQ, and in succession: with 
each other on the side of the still. -One side 
of this timber work rests upon the furnace, 
and the other upon the stone work which 
supports the upper-tub. Our plate represents 


- only three eggs, though the number maybe ~ 


augmented at pleasure. It was the opinron 
of M. Adam, that the greater the number of 
eggs, the better the rectif eation would be 
carried on. 

The still communicates with the first ege 
by the tube I, which rises from the centre:of 
the head or dome, and descends. to ‘the 
bottom of the egg, where it enlarges ‘into 
the form of the rose of a garden een i: 

c2 ,; 
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pierced with a number of holes. It must be. 
understood that this tube is soldered to the 
egg at its entrance, to prevent any other 
issue of the vapours but by the way intended. 
The first egg communicates with the second, 
-this with the third, and so on to the last, by 
means of the tube M; which is soldered to 
the first’ egg at the point K, and proceeds to 
- the bottom of the following, where it enlarges 
in the form of a watering-pot, as in the first. 

The last egg is furnished with the cooler 
N, by means of which the superior part of 
the egg where the vapours are collected 1s 
encircled with water’ to commence the re- 
frigeration, This cooler is supplied with a 
cock O, to let out the water when it gets too 
~ watm. Every condenser is furnished with 
a cock like this; or otherwise their upper 
parts are plunged in the common tub full of 
water. his tub or bag, often made of 
copper,’ has the form ‘of a parrallelipede. 
The tube R communicates from the second 
egg with the worm, which is generally 
used with two eggs, sufficient to obtain 
brandy at eighteen degrees, when they close 


DISTILLATION BY VARIOUS PROCESSES. 29 


‘the cock M, which communicates with the 
second and third egg, and they open the. 
cock R to establish the communication with 
“the worm. | a 
The pipe S communicates between the 

‘third egg and the worm. When three eges 
are used, they operate as we have indicated ; 
they open the cocks Mand S,and stop the hook 
R. The same proceeding is observed when 
_ the greatest number of eggs are employed. 
‘Each of these ‘has a tube that communicates 
with the worm, and all these are soldered 
to the spherical T, in which the vapours 
from each egg are deposited, to be conveyed 
from (ence: into the worm in the tub U. 

U is a tub hermetically closed, which 
contains the principal worm ; this is full of 
wine, heated by the passage of the hot 
vapours fromthe last ; it is also surmounted 
with the dome a, a whence proceeds the 
pipe b, that serves to contain the alcoholic 
vapours that escape from the tube last men- 
tioned, from the vessel T, or from any of the 
“eggs, or the still, to convey them thence into 
the ‘worm. | 
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V isa large’tub under the first, and which 
encloses the second worm, but is much 
longer than the other. It is full of water, 
always kept cold; but disgorges itself 
through the pipe c on the outside of the 
vessel, against which it is supported: by the 
_ three-iron bars dd d. 
We have ‘not thought it necessary to re- 
_ present.the stone cavity used asa store-house 
- for the wines designed for distillation, which 
wines maybe raised into the tub U by 
means.of a pump managed by one man ;'the 
conducting pipe of ‘this, marked fff, dis- 
charges itself near the bottom of the tub: U. 
gog is the pipe of communication be- 
longing'to the still.and:the eggs;:hik, are 
cocks to establish-or intercept the communt- 
cation of’ the. eggs with the conducting»pipe 
g; 4.1m n, are cocks for continuimg or 
interrupting »the communication between 
each-egg, ‘and the»still to discharge it, / or 
with the condensing vessel for the purpose 
of filling it ; 000, is the pipe through which — 
the brandy or the feints are «conveyed by 
means of the tun, p, when they wish ‘to 
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charge the still or the eggs. It is soldered 
to the pipe g, into which it discharges itself, 
and is consolidated with the rest of the appa~ 
ratus by two iron bars, one of which is nailed 
to the timber work PQ, whilst the other is 
attached tothe first egg. This pipe.is called 
Corne d’ Abondance, or Horn of Plenty. 

All the apparatus of the French distilleries 
which have been encouraged by patents, 
have been constructed according to the prin- 
ciples of this now described, or those analo- 
gous to them. 

Many of them, it must. c. iil canicls are 
but modifications of this; others.are imita- 
_ tions of Solimani’s-model ; and others again, 
imitations of M. Berard’s ; consequently all 
the distilleries that. have given up the old 
processes for the new, have more or less 
adopted the principles of those chemists to 

whom we have already referred. 
_. In the working of the-still last described, 
they first close the lower cocks that commu- 
nicate with the grand tube connected-with 
the eggs. They open those of the con- 
ducting tube; then the wine contained ‘in 
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the tun ‘escapes and settles in the. still. 
During this time alabourer pumps, toreplace — 
--the wine in the tun that has escaped by the 
‘pipe. They know that the still is sufficiently 
‘charged when the wine flows through the 
‘little cock adapted to it. When the charging 
is completed they stop this cock, as well as 
‘that belonging to the conducting pipe nearest 
the ‘still. They then open the cock that 
communicates with the first egg, and keep 
-it so till the wine flows through a tube placed 
nearly at half of the height of the egg, and 
then close the small pipe and the large cock 
that’ communicates with the egg, and that 
of the conductor. They proceed the same 
‘way with the other eggs, excepting the con- 
densers, when there are any, into which they 
‘do not put any liquor whatever ; but having 
filled their coolers with water, they close all 
the lower cocks, and open the upper ones to 
‘afford a free passage to the vapours ; and 
‘during this time a fire is kindled in the stove. 
‘When the wine is sufficiently heated to dis- 
engage the alcoholic vapours, they collect 
‘these inthe vacant part of the cucurbite run- 
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ning through the first tube ; these are then 
carried down to the lower part of the first egg, 
_ from whence they issue through an infinity of 
small holes.» The globules are compelled to 
traverse the liquid to ascend to the upper 
part of the egg; but it is necessary to ob- 
serve, that the vapours that issue from the 
still are not purely alcoholic, but mixed 
‘with many watery particles. — In visiting the 
vacant part of the. egg, the watery part 
mixes with-the wine, with which it has 
much affinity, whilst the spirituous parts ac- 
cumulating in‘the upper part of the first egg, 
pass from that into the second and third, 
and after having traversed them all, settle 
in the upper worm, where they: condense, 
and finish the cooling in the second worm. 
The liquor comes out -cold. from the lower 
orifice of the second worm, and is received 
into the vessel -destined :to that - purpose. 
The vapours are passed through all the con- 
densers, or only-a part-of them, accordingly 
as the operator-wishes to ‘have the alcohol 
_anore or less pure. 

~dn.order that the sacha should not. eva~ 

£9 
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porate in passing from the worm into the 
hogshead, &c., and that the stream of the 
liquor may be seen at the same time, a pipe 
is attached to the extremity of the worm, 
communicating with the bung-hole of the 
hogshead. The terminating part of this 
pipe. is formed of glass, through which the 
liquid may be distinctly seen. This instru- 
ment is called the lantern. 

The alcoholic vapour that passes into the 
first egg in a state of ebullition, and depe- 
sits a part of its caloric there, contributes to 
the ebullition of the wine in this vessel, and 
disposes the liquor to distillation; still the 
wine is not carried to that degree of, heat 
necessary for this operation, till a conside- 
rable time after the distillation has com- 
menced from the still. It. is then less pure 
than when it was first put in; it is charged 
with watery vapours that have not been 
able to combine with it. Two different 
products are then drawn up to the superior 
part. of the first egg; that is to say, the 
brandy that came out of the still, but dis- 
engaged from its watery parts, and the 
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brandy produced from the liquor of the first 
ege. This being charged with more water 
than the first, weakens the first liquor; and 
nothing is obtained from this mixture beyond 
a brandy of fourteen or sixteen degrees. 

In the passage of the liquor into the second 
egg, the same phenomenon takes place; but 
here the aqueous vapours mingle with the 
wine; and the alcoholic. vapours rise from 
the second egg with a less quantity of 
water than those of the first, and the brandy 
flows at eighteen degrees. 

When it is the object to exalt . bien 
only at Holland proof, or eighteen degrees, 
the still and two eggs are sufficient. The 
cock which transfers the vapours of the 
second egg to the third, is then closed, and 
that which communicates the vapours of 
the second egg to the highest worm, or the | 
first worm; is then opened. The products 
of the still are still taken, till it is perceived 
that the liquor is diminished in strength. 
The first hogshead is then removed, and 
replaced with another, to receive: what are 
called the repasses, or feints, in order to 
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-redistil them, and ‘continue the operation 
till the still no longer yields any spirit. 

To ‘know the precise moment when the 
distillation should be stopped, they open 
the first small cock on the side, which con- 
ducts to the little worm placed upon the 
stove, and close that which conveys: the 
vapours from the still into the first egg 
The vapours being condensed in the small 
worm, the liquor is received in a glass: 
being thrown upon the head of the still, 
a piece of paper may be lighted by this hot 
liquor, which, if it does not burn, it is 
thought proper that the distillation should 
be stopped. French distillers use the same 
process, in order to judge of the strength of 
the vapours disengaged from the eggs em- 
ployed. When these, which proceed from 
the still, ‘no longer contain any alcohol, the 
fire is extinguished, and they let out the 
residuum, which is’ become useless; and 
afterwards do the same with: respect to the 
eggs. But if, on the contrary, alcohol is 
still found, it is passed from the egg inte 
thescucurbite; which is charged as at first, 
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and they finish at ‘a convenient time, by 
adding the feints, or some wine, if it should 
be necessary.. The.eggs are then charged 
with the wine found in the first worm, 
~which has already been heated in the first 
distillation ; this is a great saving of fuel; 
and hastens the operation. | 

In small distilleries, where only three 
eges are used, when they would charge the 
eggs or the alembic with brandy or feints; 
they may distil three six, by charging one 
or two eggs, or the alembic with brandy, or 
with the feints. “They use a large tube, which 
. being fixed between the still-and the first 
egg, communicates with another, used to 
charge the alembic with wine ; a funnel 
is introduced into the orifice of .this tube, 
and by this'means, and by clesing the com- 
munication with all the rest, the-liquor is 
conveyed into the vessel intended, and the 
cocks are also closed. The large tube here — 
alluded to, is the Corné d “Abondance, or 
Horn of Plenty. — 

Another point is very indi sith to be 
attended to: it has been said, that the tun 
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filled with wine, in which the first worm is 
placed, was hermetically closed; but not- 
withstanding this, it receives the alcoholic 
-yapours, whilst very warm, and the wine is 
heated by them, and consequently, as well 
as the eggs, disengaged from those vapours. 
To retain them, the tun is completely co- 
vered ; but in order that they may not force 
the cover, and thus cause the loss of the 
goods, the cover is made int the shape of a 
dome, surmounted by a small tube, which 
either conducts them into the worm, or into 
the eggs, or the still. Observing these 
precautions, no loss can attend the process 
of distillation. | 

To afford a complete idea of the i improve- 
ments we have endeavoured to introduce by 
this mode of distillation, we must remark, 
that, with the aid of the pump, the wine is 
conveyed from the ¢ampot into the tun, and 
is discharged at the bottom of this vessel. 
The cold wine, heavier than the warm, 
always occupies the lowest place, and- 
expels the warm liquor, which ‘serves to 
charge’ the still or theeggs. This’ con- 
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‘struction has another advantage, as the 
alcoholic vapours : that escape the tun, can 
find no other issue but that through the 
tube, which carries them ‘into the worm or 
into the eggs. 
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‘CHAP. II. 


‘THE APPARATUS USED FOR DISTILLATION IN 
GREAT BRITAIN. 


Wirt respect to vessels generally used 
in this country, when the condensed vapours 
are obtained in the liquid form, the shape 
and situation of them are very different. 
The vapour should be kept completely in its 
elastic form, to a certain height. The 
meck of the vessel should then turn by a 
‘sharp curve on an elbow, so that the sub- 
stance after condensation into the liquid 
form, may, by its gravity, descend as quickly 
as possible. The height of the elbow above 
the point where the heat is applied, should 
‘be only sufficient to guard against the mass 
below, getting over the neck by boiling. 
When the neck -of the lower vessel is liable 
to be long, it should be defended either by 
being polished, or -clothed,.to prevent the 
-escape of heat, in order to allow the vapour 
to be carried over into the descending part 
before it.condenses. .The vessel from which 
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the vapour rises, when of a large size, and 
‘used for distilling simple liquids, is called 
a still. Those used for experiments in a 
small way, and also for distilling acids, 
ammonia, ether, &c. are called reforis; 
‘the vessel that receives the distilled matter 
being called a receédver. 

The retort is the most simple of the dis- 
tilling apparatus; but it can only be em- 
ployed when the vapour is easily condensa- 
ble, or when little heat is applied.. The 
most simple of this variety, is the alembic. 
It consists of a lower vessel, terminating in 
‘a narrow neck, which, with the substance 
to be distilled, is‘applied:to the fire. Ata 
certain height, depending on the nature of 
the substance, a spacious vessel is placed 
upon the neck, which is exposed to the air, 
or kept cool bya supply of cold water. If 
exposed to the air, it should be painted of 
japanned black. Round the bottom of the - 
‘interior is a projecting channel, to receive 
the liquid rising from the condensation of 
the vapour that runs down the sides of the 
open vessel, in preference to falling back 
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into the still. From.this channel the liquid 
descends into.a receiver by a pipe placed at 
acertain angle. This apparatus, when de- 
signed for small experiments, is made of 
glass, but more frequently of metal. It is 
at present not often used, the condensation 
by the worm-tub being much more effec- 
tual. A retort, in fact, is a kind of bottle 
with a long neck, so bent that it makes — 
with the belly an angle of about sixty de- 
grees. The upper part of the retort is 
the arch or roof, and the bent part is the 
neck, 

When the worm-tub is employed, the 
still requires such a shape, that the greatest 
possible surface may be exposed to the fire. 
Its shape is then that of a frustrum of a 
cone. ‘The neck should be of such width 
as to convey the vapour away as fast as 
formed. The height of the neck is regu- 
lated by the nature of the substance ope- 
rated upon: if it is mucilaginous, the neck 
should be longer, to prevent its boiling over; 
and the exterior of the lower part should. be 
polished, to prevent the escape of heat ; the 
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_- descending part painted black, and its end 
inserted. into the neck of the worm. 

- The worm-tub is a wooden vessel, about 
six or eight times the capacity of the still ; 
the length of the diameter should be about 
ten to seven. The worm consists of a ‘spiral 
tube, which enters on one side of the tub at 
the top: it then passes spirally, in about six 
or eight convolutions to the bottom, where 
it comes out of the side, in order to dis- 
charge the liquid arising from the vapour 
condensed within it by the agency of the 
cold water with which the tub is filled. 
The water is constantly changing, by the 
warm water running away from the top, 
whilst a supply of fresh water'comes in at 
the bottom. The section of the tube being 
a circle, its capacity should not be less than 
one fifth of that of the still; the diameter of 
the ends of the tube being about three to 
one. The object is not'merely to effect a | 
condensation, but to cool the liquid ; ' the 
means of performing this will not always 
depend upon the relative sizes of the vessel, 
but must be governed by the quantity of 
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vapour supplied in a given time, and the. 
supply of cold. water. | 

The vessel that incloses the substances to 
be distilled, is called an alembic. It is 
very dangerous to use one that is not tinned, 
as the liquor would assume a deadly quality. 
An alembic is composed of two or three 
parts, according to which the distillation 1s 
carried on by fire or by the Balnea Marve ; 
in the first the bottom of the alembic is in 
close contact with the fire; but in the latter, 
its lower part is placed in another vessel 
larger than itself, which being filled with 
water, this acts as a medium between that 
and the fire. -'The alembic,; properly speak- 
ang, is composed of two.parts, the cucur- 
bite, and the ‘head; but. though the form 
of the latter may vary according to the 
‘system of operations adopted, its. use is 
always the same, namely, to contain the | 
matter intended for distillation. 

When the cucurbite is large and spacious, 
as it must be in great distilleries, then it is 
necessary to fix it inthe masonry of the cop- 
per. In this case, itis difficult to clear it of 
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the phlegm or the residue of the distillation, 
even with the aid of a syphon, according to 
the practice of the ancients. However, this. 
is now best remedied by a cock on one side 
of the vessel, near the bottom, that must 
be set running when the alembic is dis- 
charged, or when it is necessary to clean 
it. ‘The size of the cucurbite varies in dif- 
ferent countries. Many distillers, to aug- 
ment their products, or to ameliorate their 
quality, add acooler to the head of the still ; 
however, the observations continually made 
in large distilleries, have sufficiently proved 
that coolers, if not pernicious in the distil- 
lation of brandies, were useless. Conse- 
quently the use of them was dropped, as 
was also the pipe, or tube, called the Black- 
amore’s-head. But whether the still head 
be conical or otherwise, its uses are always 
the same, viz. to receive the vapours caused 
by the ebullition of the liquid, and to trans- 
mit them through the different tubes that 
surround the still-head, and form a part of 
it. These tubes present the figure of a 
truncated cone, the smallest diameter of 
which is the most distant from the head. 


; 
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Every vessel composed of copper in a 
distillery, ought to be well tinned, and con- 
tinually examined, as otherwise a deterio- 
ration will inevitably occur. The acid. of 
wine as well as that of ardent spirits, cor- 
roding the copper, will form verdigris, 
which will be mixed and distilled with the 
liquor. . Bs 


Upon the English Stills, and their recent 
| Improvement. 


In describing the stills of this country, it 
is necessary to observe, that all distillatory — 
vessels are either alembics or retorts; the 
former consists of an inferior vessel called a 
cucurbite, designed to contain the matter to 
be examined, and having an upper part fixed 
to it, called the capital, or head. In this — 
last, the vapours are condensed by the con- 


tact of the surrounding air, or, in other cases, 


by the assistance of cold water enclosing 
the head in a vessel called the refrageratory, 
or cooler. From the lower part of the ca- — 
pital, or still-head, a tube proceeds, called 
the nose, nosel, beak, or spout, through 
which the vapours, after condensation, are 
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made to flow into a vessel called the re. 
cewer, which has usually been spherical. 
Receivers have had several names, according 
to their figure, being called mattrasses, 
balloons, &ce. Retorts, as before observed, 
are a kind of bottle, formed of glass, earthen- 
ware, or metal, the bottom spherical, and 
the upper part gradually diminishing into ~ 
a neck, which is turned on one side. This 
machinery has been generally known by the 
name of Woulfe’s apparatus. Something 
of the same kind, however, was invented 
by Glauber, as early as the year 1655; but 
the chief improvement upon Woulfe’s appa- 
ratus consists in filling the lateral vessels 
with water, into which the inventor dips 
the extremity of each tube, bringing into it — 
the uncondensed part of the’ vapour; and: 
saving a vast quantity of product mag had 
formerly been wasted. 

There have been various modes of apply- 
ing heat im distillation, depending upon the 
nature of the apparatus employed, as well 
as upon the substance to be distilled. The 
common still being formed of metal, is 
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immediately exposed to the naked fire, since: 
from’ its tenacity, and its property of con- 
ducting heat with facility, it is not liable to 
crack, which is not the case with glass or 
earthen-ware. The still is heated various 
ways, the most common of which has been 
by the sand-bath, a vessel of iron filled with 
fine dry sand. The retort, or other vessel, is 
imbedded in the sand previous to the appli- 
-eation of the fire: the inferior conducting 
- power of the sand does not allow the heat to _ 
approach the retort, but in that gradual 
way that ensures its safety from cracking, 
and thus the heat is more uniform. 
Amongstthe best and most recent improve- 
ments in the stills of this country, that for 
which a patent was obtained by Mr. Wright, 
engineer, of Kent-road, in 1821, seems of 
much promise. | 
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_ of metal, as usual, but having one internal 
division, aa, this forms the still into two 
compartments ; these are both charged with 
wash, or other liquor intended for distilla-: 
tion. The still being heated by the furnace 
below, the vapour from the lower com- 
partment will be driven through the tube 3, 
and descend by the bent pipes, cc, into 
the wash of the upper compartment; or 
from the tube 6, without the bent pipe, 
the vapour may be dispersed above the 
surface of the liquor within the still, by 
the intervention of a plate placed over | 
the tube b, by a pipe d, up to the vessel 
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of water, and descend again by the pipe e, 
into the upper compartment of the still ; by 
which means a partial condensation will 
have been effected of the grosser vapours 
which have arisen. from the lower com- 
partments, and the lighter or uncondensed 
vapour will pass off through the per- 
pendicular pipe f, to the condensing ap- 
paratus, where it finally becomes spirit. 
The heat of the furnace being continued, 
the vapour from the upper compartment of 
the still will also be driven off, and pass 
through the. pipe f, to the condensing appa- 
ratus. A-small pipe, g, with a stop-cock, is 
- inserted into the tube 6, and carried through 
the vessel of water, by which a small quan- 
tity of the vapour from the lower part of the 
still may be admitted into the glass vessel 
h, for the purpose of ascertaining the quality 
of the vapour. ' | 
When the spirit is out of the lower com- | 
partment of the still, and the upper com- 
partment reduced to the gravity intended, the 
spent liquor below is to be drawn off through 
the cock, after which the valve # may. be 
- opened, to admit the liquor from the upper to 
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the lower part of the still ; and the succeeding 
charge is drawn from the cistern J, through 
the pipe m, to the upper part of the still. 

The condensing apparatus consists of two 
cisterns, placed one within the other; the 
inner one, J, should be made of copper, 
and is filled with wash or other liquor in- 
tended for subsequent distillation, by means 
of the pipe and-funnel 7. This vessel.should 
at least contain two charges for the upper 
compartment. of the still. ‘The outer vessel, 
nn, may be made of wood, and must be — 
charged with water circumscribing the 
- inner vessel. When the vessel is attached 
to other stills, the:outer vessel, wn, may be 
dispensed with, and the pipe oo attached, 
which must communicate with another con- 
denser. 

The vapour passing from the still through 
the pipe f, as above described, proceeds to 
the.spiral.condensing pipe p, which passes 
several times round the vessel /, and the 
vapour being cooled and condensed in its 
progress, finally collects in the form. of 
spirit, and is, drawn off through the pipe o; 
q is a pipe inserted into the head of the 

b 2 
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vessel /, with a light valve opening upwards, 
for admitting any: vapour into the condenser — 
p, which might arise from /; but this at 
the same time prevents the passage of any 
vapour from the still through the pipe A 
waste pipe, 7, is attached to the cistern iA 
to carry off the surplus water. 

» The parts of this apparatus claimed as 
original, are, ‘a vessel to contain wash or 
other liquid in the progress of distilling, 
surrounded by a cavity for condensing the 
water from the still.” "The apparatus shewn 
at h and s, are glass vessels containing a. 
number of graduated bubbles of known era- 
vity, which being put into a glass vessel, 
into which a portion of the spirit passes 
from the still, according to the number of 
bubbles*afloat, denote the levity of the spirit, 
by their colour or shape. With the assist- 
‘ance of a thermometer, ‘the’ strength is 
ascertained. Here it is not necessary to 
describe the well known graduated bubble. 
» Another improvement made by Sir An: 
thony Perrier,: of the city of Cork, is to 
cause the liquid operated upon in the pro- 
cess of distillation, to flow gradually over 
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_ the heated surface of ‘the boiler, whilst it 

continues to give out its spirituous evapora- 

tion. The quantity of liquid allowed to be 
acted upon, or to pass through the still in a 
given time, and also its velocity, is regu- 
lated by the circuitous- route in. which it 
proceeds, and by that means the complete 
operation of the fire upon the whole fluid is 
insured, without impeding or clogging the 
spirituous evaporation by aqueous or empy- 
reumatic vapours. By this construction of 
a still, a continued and uninterrupted dis- 
tillation, boiling, or evaporation, is carried 
on as long as the supply of liquid is fur- 
nished, and the fire kept up. 

| Fig. 1. 


d 


Tn ‘fig. 1, is a view in profile of the 
section of a still or boiler, made on the. 
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improved principle; of copper, or any other 
suitable material; and fig. 2, is a plan of 
. 3 Fig. 2. : | 


the same. The bottom of this boiler is di- 
vided by concentric partitions, which stand 
up as shewn in fig. 1, sufficiently high to 
prevent the liquor from boiling over. ‘These 
partitions have openings from one to another, 
at opposite sides, so as to make the-eourse a 
sort of a labyrinth: a, is a reservoir of liquor 
prepared for the operation ; 6, is a pipe or 
tube descending from the reservoir, and 
conducting the liquor to that part of the 

boiler marked c, which is the commence- 
ment’ of the race. From hence the liquor 
flows through the channels, as shewn py the 
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arrows, progressively traversing the whole 


surface of the bottom, so that the full effect . 


_ of the fire is exerted upon small portions of 
the liquid, which causes the evaporation to 
proceed with great rapidity. The residue 
of the liquor then passes off by the discharge 
pipe d, contrived to slide for the purpose of 
regulating the quantity and depth of the 
fluid intended for the still; and this pipe 
should bein such proportion to the admission 
pipe, asto cause the perfect distillation of 


the liquor in its passage to the regulating» 


tube. 

The spirit which rises in the head of this 
improved still, will be found much stronger 
and purer than that obtained from stills of the 
ordinary construction, where the spirituous 
vapour is much mixed with aqueous matter 
and other impurities. The channels may 
be extended to any length required, over a 
bottom of any dimensions, by. contracting 
their breadth. 

Stills upon this rriblise ke may be ese of 
all sizes and shapes, round, square, or other- 
wise; and the partitions may be placed in 
concentric or eccentric cireles, with opening 


“ 
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on their sides, at such distances as shall cause 
the liquor to flow over the most extended 
surface of bottom; or, the still may be square, 
‘with angular partitions ranged as a laby- 
rinth, or in any other manner, so as to cause 
the run of the liquor to be greatly extended 
over the surface of the boiler. The bottom 
of these stills may be either flat, concave, 
convex, conical, or of any other form, and 
the entrance of the liquor into the still, and 
also its discharging aperture, may be at the 
side, in the middle, or elsewhere, as circum- 
stances may dictate. wai} 

Boilers or evaporators may be made upon 
this plan, either with or without heads, and 
their capacity of working may in all cases, 
be increased by placing layers of pipes con- 
nected thereto within the flues, between the 
still and chimney, which pipes may be bent 
or coiled in a serpentine direction, or inany - 
' other position, and the liquor to be operated 
upon made to pass through them, previous 
‘to its entering the still; thus the operation 
may be advanced to ay required state. of 
forwardness. 

Stills of the above descri ption, maitignied 
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if made square, may be divided internally, 
into several, each having its separate head 
and condenser, by which arrangement, the 
spirit condensed from the first, may fall into 
the second, to be again operated upon, and 
so on to a third, whereby a rectification may 
be carried on to any degree at one operation 
and by one fire. 

In the still shewn at fig. 1, a set us ae 
are seen suspended from the bar, ee, sup-. 
ported by a centre shaft, that may be put in 
motion by a toothed wheel and pinion, — 
actuated byacrank or winch. 'These chains 
hang in loops, and fall into the spaces be- 
tween the partitions, to sweep the bottom 
of the still as the shaft revolves, and thus. 
they prevent the material acted upon from 
burning, when of a thick glutinous nature, 
as turpentine, syrups, &c. _ 

Ledges may be placed between each circle, 
on the principle more particularly explained 
at fig. 3, which is square, oblong ‘or round, 
its bottom intersected with parallel ledges, 
fastened at the ends and bottom, if square 
or oblong; and only to the bottom if round ;.. 

DO 
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except that under each alternate ledge, a 
space is left of any width required between 
it and the bottom, so that the liquid, in 
entering at the end or centre, passes over the 
one, and under the other ledge, until it 
arrives at the point of discharge. Thus the 
whole mass, whatever depth it may be in the 
still, is submitted to the full effect of the 
fire, in a layer of the thickness of the space 
between the ledge and the bottom. 


Fig. 4, differs essentially from all the others 
in this, that the bottom is doubled up and 
down in plaits, and presents a surface com- 
mensurate with the length, depth, and num- 
ber of the plaits, between each of which (as 
in fig. 8), a ledge is run from side to side of 
the still, and fastened to both, leaving‘ a 
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passage the whole length underneath, be- 
tween its lower edge and the bottom of the 
groove formed by the plait, by which the 
liquid, in its whole course, is reduced to a 
stratum of any thickness required, along a 
surface of immense extent, occupying com- 
paratively but a small space, and exposed 
to all the ardour of. the fire. 

In the foregoing descriptions, the stills 
have been considered as in immediate con- 
tact with the fire ; but it is proposed to work 
them by steam, which may be applied either — 
externally or internally, or both, as shewn at 


Fig. 5. 


é 2 (A 
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In this figure, a, represents a steam- 
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boiler furnished with safety-valves, and sup- 
plied with water in the usual way; this 
boiler is surmounted by three stills, upon 
the foregoing principles. The bottoms are 
perforated at certain distances throughout — 
their whole extent, and into each of these 
perforations a tube is inserted, branching 
into ramifications of smaller tubes, the ex- 
tremities of which are bent down into the 
liquid flowing through the still. ‘The steam 
from the boiler passes up the tube 6 6, into 
the hollow vessels cc, and thence through 
the tubes d dd, into the smaller curved pipes — 
eee; at the extremities of which it pervades 
the liquid in its progress. If it should be 
deemed more convenient or advantageous to 
transmit the caloric from the steam through 
the metal, without allowing the steam to pass 
into the liquid, it may be done by closing 
the extremities of the curved pipes eee, and 
placing them in a horizontal position, with 
a small inclination, in order to allow the 
condensed steam to pass into the boiler. 
Here the spirit arising in one still might pass 
into another, and be again operated upon ; and 
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distilleries of every degree, and of various 
substances, may be carried on in one con- 
tinued operation at the same time, and by 
one moderate fire, which upon this principle 
will suffice for the largest oon a 
known. 
Another new saicavilens advantagéous: to 
the art of distillation, is an apparatus by 
M. Deurbroucq, for preventing the loss of 
alcohol or spirit, during the vinous fer. 
mentation. See the annexed cut. 


fF 


This apparatus consists of a vessel, or 
head, constructed so as to be capable of 
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attachment to, and communication with, the 
back or vat in which the process of fermenta- 
tion is carrying on, in the production of 
wine, brandy, beer, &c. The back, or vat, 
is to be closed on all sides, air-tight, except 
‘an opening on the top, which communicates 
with the head above-mentioned. This head 
is to be surrounded bya vessel of cold water, . 
in order that the alcoholic vapours evolved 
during the process may, on rising up into 
the head, become condensed, and then trickle 
down the inside of the vessel, and descend 
into the vat. By the application of this 
apparatus, a certain portion of the alcohol, 
which has been hitherto. suffered to escape 
with the non-condensable gases in the form 
of steam, will be condensed and returned 
into the liquer, while the non-condensable — 
parts will be carried off through a pipe. 
The cut represents this improved appa- 
ratus; the vat, and the cold water reservoir, 
being shewn in section: a, is the vat con-: 
taining the fermenting liquor, in the top of 
which is an-aperture communicating with 
the interior of the. conical formed vessel 6; 
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the lower part of this vessel is made cylin- 
drical, and passes through a circular plate, 
on which the supporters rest; c, 1s the re- 
servoir of cold water, surrounding the coni- 
cal vessel, which may be supplied by a 
stream of running water; d, is a worm or 
pipe communicating with the interior of the 
vessel 6, and passing off through the side of 
the reservoir, descends into another: vessel 
of water, e; f, is a small pipe which pro- 
ceeds from the lower part of the vessel b, 
and descends through the fermenting liquor 
nearly to the bottom of the vat. - 

The gas and alcchol rising from the 
liquor in the vat into the conical ‘head 6, | 
and coming in contact with the-cold sides 
of the vessel, produce a condensation of the | 
alcohol which runs down the side of the 
cone into the circular channel, g, at its 
base, from whence the alcohol passes by the 
pipe f, into the vat below, while the non- 
condensable gases pass out through the 
- worm pipe d, and finally escape by bubbling 
up through the water into the vessel e. If 
any portion of the alcohol should pass up 
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the worm pipe, it will become condensed in 
its progress, and by the position of the worm, 
will be enabled to run back again, and 
pass into the vat. A small cock, /, is placed 
at the bottom of the cone, for trying the 
strength of the condensed alcohol. 

This apparatus may be removed from its — 
present situation to another fermenting vat, 
by drawing off the water, and disengaging 
the head 4, from its place. The plate is 
furnished with circular wedges round the 
circumference, as seen at 22, made to act 
beneath hooks; the apparatus being turned 
round by the handles in a horizontal direc- 
tion, becomes fixed in its place, having be- 
tween the plate and head a ring of thick 
leather, to prevent the gas from escaping. 
The sole object and novelty proposed in this 
invention, is to prevent the loss of alcohol 
in the usual process of fermenting liquors 
in open vats, and to return the condensed — 
alcohol into the liquor again. 

If alcohol of 80° be put into a bladder 
until it is half full, the orifice closed, and 
the bladder then exposed to the sun, the 
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air, or heat of a stove; after a short time the 
~ alcohol will be found rectified to 40°; and 
thus may all the water be evaporated with- 
out losing any of the spirit. If water be 
added to make up the diminished weight, 
the alcohol will return to 80°; and this may 
be accomplished by hanging the bladder in 
a humid place for a few days. By the ap- 
plication of this principle to domestic pur- 
poses, wine or spirituous liquors may be — 
evaporated to any required strength, while — 
their reduction in bulk will serve as .a cri- 
terion of their previous state. | 

The method of distilling in Scotland is 
now much the same as that practised in 
England, and the process observed. in the 
preparation of the wort or wash, is little dif- 
ferent, except in the production of strength 
or density, that. being a matter of choice 
with the distillers of Scotland, whilst it 
is a point of necessity with those of Eng- 
land. 

The grain spirits manufactured in Scot: 
land are. made either from malted barley, 
or bear, called also digg, a grain of the 
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same nature, but inferior in quality to bar- 
ley, or from a mixture of such malt with 
- barley or bear, raw or unmalted. Wheat 
is sometimes used, but.its high price in ge- 
neral limits its distillation. 

‘The malt, or mixture of it, when ground, 
is mashed ina quantity of hot water, either 
by machinery or by workmen, with rakes 
provided for the purpose. When the fluid — 
becomes perfectly impregnated with the 
saccharine or farinaceous and fermentable 
part of the grain, it is drawn off into an 
under back, or receiving vessel adjoining 
the kieve, and in this state is called worts. 
From the under back it is pumped into — 
coolers, and. allowed to cool down toa cer- 
tain degree of heat, and then run into tuns 
or backs, where, with the addition of yeast 
or barm, it ferments, and when attenuated, 
is called wash. From this wash, «mperfect — 
spirits, or low wines, are distilled; and— 
‘when these have undergone a second distil- 
lation, they are sold in Scotland for con- 
sumption ; but in England they cannot be 
used for drinking in that state, but pass 
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under the name of raw spirits from the dis- 
tiller to the rectifier, who prepares them for 
- the consumer. 

A very simple and commodious form of a 
Woulfe’s apparatus, is given by the late Dr. 
W. Hamilton, at the end of his translation 
of Berthollet on Dyeing. ‘This apparatus, 
besides other advantages, requires no lute ; 
hasino bent tubes that are difficult to adjust, 
and liable to break; and the retort may be- 
removed at any stage of the process, either 
to find the weight it has lost; or for any 
other purpose, the receiver being in the 
meanwhile closed with the stopple. Similar 
advantages attend Mr. Knight’s still. 

The late improvements in the construction 
of boilers and condensers, principally refer 
to the apparatus for condensing, and that. 
employed for engines worked by steam ata 
high power. Mr. Clark’s boilers, &c. for 
this purpose, are constructed of a multitude 
of bent tubes placed in an erect position, by 
which a greatly extended surface is exposed 
to the action of the fire. The extremity of 
the tubes open into chambers filled with. 
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water, from which the tubes are supplied 
and kept constantly full. The advantages © 
of this boiler or condenser are, first, its capa- 
bility of working without any danger of ex- 
ploding ; secondly, it will occupy very little 
space with respect to the power gained, and 
will diminish the size of the engine in nearly 
the same proportion ; thirdly, it will expose 
a great surface to the action of the fire; and 
in consequence of the metal of the tubes. 
being thin, they will take in the heat very 
rapidly; fourthly, it exposes little surface to 
the external air, whilst the part which is 
exposed, being very thick, little of the heat 
can pass through ; fifthly, being worked with 
| distilled water, it will seldom or ever require 
cleaning out, nor be liable to have a con- 
cretion of stone, salt, or other substance on 
the interior surface, which in ordinary boilers 
frequently prevents the heat passing to the 
water, and is also the cause of the boiler at 
those parts becoming red hot, and rendered 
unserviceable. The claims of Mr. Clark as 
patentee, are; Ist, raising the steam in small 
curved tubes; 2nd, making those parts of 
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the condenser exposed to the action of the 
fire, thin in the metal; 3rd, those that are not 
so very thick and strong; and guarding them 
from the fire, to prevent injury by expansion 
or contraction ; and lastly, combining ‘the 
boiler with the condensers, by which it can 
be wrought with distilled water with only a 
very little additional supply ; condensing the 
steam from engines by the evapcrastig g part 
of the apparatus. 

- The advantages of the boiler and con- 
denser, when used together, and wrought to 
the pressure to which the boiler is calculated, 
are a saving of fuel to the quantity of nine- 
tenths of that now used for the common low 
pressure engines, besides the compactness of 
the apparatus, which is particularly suited 
to steam vessels. 
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UPON THE STILLS USED IN SCOTLAND, FRANCE, 
FLANDERS AND HOLLAND. 


Tue stills commonly used. in other coun- 
" tries are of large dimensions and very deep, 
so that much time is necessary to finish one 
process. Once in the week, for example, 
is no uncommon period. The same kind of — 
still was used in Scotland till about. the 
year 1787, when the duty began to be 
levied on the distillers by a license, paid 
at the commencement of the season upon 
every still, according to its capacity. To 
prevent smuggling, the quantity of spirits : 
which astill of given dimensions would pro- 
duce, wascalculated, and the license laid 
on accordingly. Thus, after the excise 
officers had gauged the stills, and collected — 
the license duty, they only paid an addi- 
tional visit to see that no new still of larger 
' dimensions was substituted for the old one. 
About the year 1788, Messrs. John and 
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William Sligo, rectifiersat Leith, made:an 
important alteration in the shape of the still, 
at the suggestion of an Englishman, which 
greatly increased the rapidity of distilla- 
tion. They diminished the height of their 
stills, and increased the diameter of their 
bottom, so that they were able to throw off 
the contents ina few hours, instead of once 
a week, as had formerly been the usual 
practice. This lucrative improvement they 
possessed exclusively for about a year; but 
_asecret of such importance could not long 
be confined to a single house. It became 
gradually known to other distillers, and was | 
soon imitated by all. In vain the license 
duty was increased year after year; but 
in 1799 a Committee of the House of 
Commons was appointed to investigate the 
subject. The bulky report published by 
that Committee, contains a. vast collection 
of curious facts respecting the ‘mode of dis- 
tillation in Scotland; and. the license. was — 
not laid upon the still, but:upon the dis- 
tiller. Since that period, 1799, the time 
of discharging the :still was considerably 
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shortened ; but the saving in point of time 
was attended with such an enormous waste 
of fuel, that it was doubtful whether ‘the 
distiller obtained much more profit than 
before. In the year 1815, the last of the 
license duty, a still, holding eighty gallons, 
could be completely distilled off, emptied, 
and ready for a new operation in three 
minutes, or three and a half; and a still of 
forty gallons in proportion. The license 
duty was then abolished in Scotland, and 
the whole levied as in England, on the 
wash, and the spirits produced. Of course 
the necessity for rapid distillation continued 
no longer. | 
Among the plans suggested for the im- 
provement of distilleries, one of a curious 
nature was proposed by a Mr. Birch of Ros- 
crea, calculated to obviate the difficulty of 
procuring fuel, and to work a still much 
more advantageously by the application of 
steam, than by the use of either turf or 
coals. In carrying on this experiment, the 
liquor in the still was boiled by the force of 
steam raised in a boiler prepared for that 
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purpose, and conveyed by a pipe which 
communicated with the exterior of the still 
only ; but filling up with steam the spaces 
or interstices made in the formation of the — 
_ still, and also the space between the still 
itself and its case, which case was made of 
_ wood, and every. part of it exposed to view. 
Previous to the trial, which was con- 
ducted at. Roscrea, there were four furnaces 
- independent of the steam engine, one for 
the still, and one for each copper, which 
contained two hundred and twelve superfi- 
cial feet ; but by the proposed plan of work- 
ing these furnaces, these were reduced to 
two, containing only sixty-four superficial 
feet subject to the influence of fire. “It 
moreover appeared, that. steam not exceed- 
ing two hundred and twenty-five degrees 
of temperature, was able to produce the 
highest charge of the excise laws, with a 
saving of four-fifths of the fuel, and the 
same of all other attendant expences. This 
ingenious method of distillation was ulti- 
mately rejected by the Board of Excise, om: 
the principle that. it would afford facilities 
: ‘Bz % 
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to smuggling under the existing regulations ; 
but since the act of the 4th Geo. IV. chap. 
94, has relieved the distiller from the pro- 
duction of a limited quantity in a given 
time, this steam method has been thought 
worthy of a serious reconsideration. 

_ These stills were made of copper. Those 
capable of holding forty-four gallons were 
about forty-four inches in diameter at the 
bottom, and about five inches deep; those 
holding eighty gallons were fifty-four inches 
in diameter, and about eight inches deep. 
The bottom was perfectly flat, and about 
three-eighths of an inch thick. Within it 
there were a number of iron chains that 
turned round by machinery, and rubbing 
against the bottom, prevented the thick 
matter, which the wash always contains, 
from adhering to the bottom of the still, and 
catching fire. This might have occasioned 
the immediate destruction of the still, and 
the scorched starchy matter would have 
communicated a disagreeable flavour to the 
spirits, which ‘could not have been got rid 
of afterwards. There was likewise a circu- 
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lar plate in the inside of the still, towards 
its top, which broke the bubbles that rise 
during rapid distillation, and lessened the 
risk of the still boiling over, or running 
Joul, as the distillers term it; consequently 
the distiller was enabled to put a greater 
charge of wash into the still, than it would 
have been in his power to do, had-this cir- 
cular plate been omitted. 

The present stills, though much larger 
in size, imitate the others inthe great dia- 
meter of their bottom. The top of the 
still ends in a kind of tube bent downwards, 
and connected with a tin tube, which makes 
a number of revolutions in a large vessel 
filled with water, and therefore called the 
worm. This large vessel is called the re- 
Srigeratory, or cooler, and care is always 
taken to keep its situation ina state todo 
this, by means of a stream of water con- 
stantly flowing into it. The wash being 
put into the still, and the top fixed down, 
heat is applied to the vessel till it is made 
to boil. The spirits being more volatile 
than the water, go over first in the state of 
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steam, and are condensed into a liquid as 
they pass through the worm. ‘The first por-. 
tions that come over are very strong, but 
the strength diminishes as the process pro- 
ceeds. The distiller continues the opera- 
tion till the liquid which flows from the 
worm is as heavy .as water, or till the- 
quantity of spirits remaining are not con- 
sidered as a compensation for continuing 
the process any longer. ‘The strength of the — 
liquor proceeding from the worm, Is ascer= 
tained. by a small hydrometer, with which: 
it is tried every now and then; and when-. 
ever a certain mark on the instrument comes 
to coincide with the surface of the liquid, a 
cock at the bottom of the stillis opened, and 
what remains in the still is let off. This is 
called the spent wash. It is a muddy brown 
liquid, and still retains a quantity of un-. 
decomposed saccharine matter, which has 
been frequently used as food for cattle. 

To prevent the still from boiling over, 
which is apt to happen towards the com- 
mencement of the distillation, it is usual to 
throw ‘a piece of soap into the vessel along 
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with the wash. The oily matter which the 
soap contains being spread on the surface, 
forms a thin coat, which breaks the large 
bubbles when they rise, and thus prevents 
the wash from swelling beyond its usual 
bulk. Butter would be less liable to com- 
 municate a disagreeable flavour; and’so per- 
haps would hog’s-lard. It is impossible to 
lay down any rule with respect to the 
strength of the weak spirit obtained by this 
first distillation; this must depend partly 
upon the strength of the wort, partly on the © 
attenuation which has taken place during the 
fermentation ; but chiefly upon the attention 
of the distiller to distil off the. whole of the 
spirituous portion of the wash. 
The low wines are put into the still, and 
subjected to a second distillation, which in 
Scotland is called doubling. The first por- 
tion which comes over is a milky liquid, 
known by the name of foreshot. Its taste 
is disagreeable, and on that account it is 
received by itself, and returned back into 
the low: wines, to be subjected to another 
distillation. The third portion is called 
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feints ; this is mixed with what is called the 
low wines, and distilled again. 

The late Mr. Smithson Tennant, Mem- 
ber of the Royal Society of London, pub- 
lished a Memoir upon the means of saving 
fuel in distillation, in which it is observed, 
that the experiments of Dr. Black, repeated 
by Mr. Watt and other naturalists, have 
long since demonstrated that the quantity 
of heat necessary to carry the water toa — 
temperature of fifty degrees Fahrenheit (or — 
eight degrees Reaumur), or to the ebullition 
two hundred and twelve Fahrenheit, is only 
the sixth part of that which is afterwards ne- 
cessary to convert boiling water into vapour. 
As this vapour is not warmer than boiling 
water, Dr. Black gave the name of caloric 
to the latent heat that the water had ab- 
sorbed; but this was only employed in 
maintaining the same water in that state of 
aeriform fluidity which it had assumed. 

From the instant that this vapour has 
condensed, the latent heat supplies it afresh, 
and even in so great a quantity, that it is 
often. found advantageous to make use of - 
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this condensed vapour to warm other bodies... 
However, though by this means they may 

raise the water to the temperature of a boil- 

ing heat, they cannot carry it beyond this, 

and consequently reduce it to vapour. 

As soon as the vapour has communicated 
its proper temperature to the water, the 
caloric is. found in equilibrium in each of 
these fluids; and as there is no reason why 
this should accumulate in one body more 
than in another, the vapour passes over ‘the 
water without condensation. jas 

If, on the contrary, from any cause what- 
ever, the vapour should condense, it can 
only be in yielding to the water with which 
it comes in contact, or a part of the caloric 
which holds it in a state of uniform fluidity ; 
then in consequence of this addition of 
caloric, the water will convert itself into 
vapour, and by this means be distilled 
without any augmentation of fuel. But 
though this phenomenon does not occur in 
ordinary circumstances, it is easy to be 
effected in the manner following. 

The temperature necessary to convert 
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any fluid inte vapour, depends upon the 
pressure of the atmosphere upon its surface ; 
_ the ‘temperature may then be lowered, and 
this pressure diminished. Thus the water 
no longer supporting the weight of the air, 
willbe converted into vapour of a tempera- 
dure above the point of ebullition ; conse- 
quently it may: be distilled by a vapour of 
the ordinary heat. 

To produce this effect, a vessel, ‘and a 
recipient, which will communicate with it, 
must be used ; this must be rendered com- 
pletely impenetrable to the air, and the 
vapour must be passed along a worm, or 
spiral tube of metal. | 

In applying the heat to this vessel; a 
-vacuum will be easily produced, till the 
‘vapour escapes through its orifice, and 
‘passes into the recipient ; then. the: stop 
‘cocks. may be closed, and the fire withi- 
‘drawn. The distilled water is taken’ into 
cthe recipient, which is kept cool for this _ 
effect. 3 

-The late Mr. Smithson Tennant con- 
 structed.an apparatus upon these principles, 
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principally with the intention of explaining 
the theory of latent heat, or the capacity of 
bodies for containing caloric in different 
states; and it may also be of some practical 
use every time it may be necessary to use 
economy in fuel. ih 

He was likewise convinced. by many ex- 
periments, that this apparatus might be. 
highly useful on board ships, in procuring 
them fresh water in cases of necessity, as 
he remarked that the quantity obtained is 
nearly. double to that which is furnished by 
asimple boiler. In one experiment he ob- 
tained, through the second alembic, a pro- 
duct equal to three quarts of that produced 
by a former effort, and he was also con- 
vinced that a much greater quantity would 
be had if the second alembic was wrapped 
round with flannel, or any woollen stuff, 
-which might act as a conductor to heat. — 

Though sea. water will not enter into 
ebullition at-a temperature as'low as that of 
fresh, yet the difference is not 50 great; 
_ compared with the heat of the vapour formed 
under the ordinary pressure and. that dn 
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vacuo, A great advantage would there- 
fore result from applying this process to the 
distillation of sea ‘water. 7 

This memoir, it has been observed, would 
furnish persons engaged in distillation a 
vacuo with excellent ideas, as we are not 
yet acquainted with the importance of this 
mode. 

As the thermometers of Reaumur and 
Fahrenheit are occasionally referred to in 
this work, and others upon the subject of 
distillation; therefore, in order to establish 
a correspondence between them, and to 
convert the degrees of the former into those 
of the latter, multiply the degree of Reau- 
mur by 9, divide the product by 4, and 
to the quotient add 32 ; the sum expresses 
the corresponding degree on the scale of 
Fahrenheit. Secondly, to convert the de- 
grees of Fahrenheit into those of Reaumur: 
from the degrees of Fahrenheit substract 32; 
multiply the remainder by 4, and divide: - 
_ the product by 9; the quotient will be the. 
degree according to the scale of Reaumur = 
and so on for the rest. 
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Some recent discoveries on the water 
most conducive to fermentation, are also 
deserving the attention of the distiller. 
Rain or river water has been generally ad- 
mitted as the most proper for this purpose ; 
but a learned foreigner asserts, that this 
notion originates in a false application of 
chemical theory. The distillation of spirits 
from grain, appears to have reached its 
greatest perfection in Germany, and parti- 
cularly in Holland and French Flanders; 
where 55, 60, and even 65 litres * of spirits 
at 19°, are regularly extracted from a quin- 
tal of barley; whilst the distillers of the 
East, and other parts, do not obtain on an 
average more than 40 to 44 ditres from the. 
same quantity of grain; and some scarcely 
more than from 30 to 35. 

M. Dubrunfaut of Lisle, enquiring sito 
the cause of this among the distillers, they 
all agreed that they had suffered too much 
from the use of river water, ever to try it — 
again ; and one person observed, ‘‘ that the 


* A litre contains two wine pints, 
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water which flowed over pebbles was the 
best.” From the elicitation of this ray of 
light, M. Dubrunfaut did not hesitate a 
moment in pointing out this circumstance 
as an important cause of the great supert- 
ority of the Flanders distilleries. 

He also inferred from experiments pointed 
out by Higgins, that to prevent the acid 
fermentation so much dreaded by distillers, 
there could be no doubt that well water, 
charged with carbonate of lime, held in 
solution with the aid of an excess of carbo- 
nic acid, might have the same effect on the 
process of our distilleries; as calcareous 
stones have less efficacy on the fermenting 
processes of some of our planters. 

It is scarcely needful to point out the. 
impropriety of distilling river waters, or 
others liable to contain animal or vegetable 
matter, as it is well known that sueh dis- 
tilled water is liable to putrefaction.. The 
water to be distilled, should be the most 
complete spring water, taken from some 
place where it has not run-over nny veges 
table soil, | | ' 
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The Flemish Kiln proposed by M. Chaptal. 
M. Chaptal has censured the former con- 
struction of kilns with just reason. He 
observes, that in all of them, the entrance 
is too near the mouth of the chimney ; and 
that. from this reason the heat does not re- 
main long enough under the still, whilst 
the current of air in this direction carries 
the heat up the chimney too soon. ‘“ They 
leave,” says he, “a void between the still 
and the brick-work, because the constructors 
of them think that by so doing, the flame 
will curl all round the still.. But this is an 
error they might easily be convinced of, by 
taking off the top of the still after it had 
been used in distillation for some time. All 
round this, excepting on the side towards 
the chimney, they would perceive a species 
of soot, or rather a very fine grey powder. 
But certainly if the flame had run all round 
the empty space, they would have found 
neither powder nor soot. Both heat and 
flame always follow the current of air; and 
it is an incontestible truth, that the space 
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they traverse in these kilns, is from three 
to four feet, whilst they might run twenty 
~at least. Thus both flame and heat reach 
the flue or chimney, but with considerable 
“Joss, as the still does not receive above four- 
fifths of the heat it ought to have. 

‘© A great advantage would attend these 
“stills intended for the distillation of wines, 
if.a tube was made to occupy a spiral direc- 
tion like a worm round the still, for the 
purpose of preserving the heat and the flame 
‘a considerable time longer. Nothing ts 
amore easy to effect.” 

M. Chaptal would have these kilns to be 
of the common height, the bottom com- 
pletely exposed; and in the part opposite 
the door, the spiral tube should commence, 
eight inches by six. It should wind round 
the still up to the flue or chimney ; and it is - 
evident, that by this means the flame would 
continually play all round, the part only 
excepted that comes in contact. with the 
brick-work. Thus, supposing that the tube 
made -but three turns round the still in its 
progress. from the bottom to the top, you 
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would at least have from thirty to thirty-six . 
feet of pipe, from which the flame would be 
immediately applied to the still, whereas 
in the common way there is not more than 
three or four feet of immediate contact. 

This manner of constructing stoves or 
kilns, has long been adopted in Flanders, 
and was recommended by M. Chaptal in 
1801. There can be no doubt that they are 
very well contrived, and that every one who 
has adopted them have experienced no small 
saving in the expence. of firing, as well as 
advantage in the quality of the products or 
goods. The fire being better directed, and 
the stove completely surrounded, the ebulli- 
tion is sooner produced, and being once 
heated to a proper degree, little firing will 
be sufficient to continue it, as-none of the 
heat is lost. 


A small Alembic for the T. rial of Wines. 


It was for a long time a desideratum at 
Paris, to discover some easy mode of ascer- 
taining the quantity of alcohol or pure spirit 
in wines destined for distillation. 
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About the end of 1810, a patent was 
_-gteiniod by the French government, for an_ 


aereometer that was to answer the intended — 


- purpose, by being plunged into the wines 
that were'to be tried, with an addition of 
carbonate of lime. This, however, not 

bearing the test of experience, came to 
— nothing; and it was found necessary to have 
recourse to distillation. M. Descroizilles 
_ therefore resolved to attempt the construction 
of a'small alembic heated by spirits of wine. 
The point most embarrassing, was the re- 
frigeration or cooling, necessary to condense — 
the vapours. ‘The common mode required 
a vessel larger than the whole of the new 
intended apparatus. In this, only a little 
water was wanting; however, this difficulty 
being got over, : it- was found ‘practicable 
~with a small lamp, to obtain a sufficient — 
quantity of brandy in the course of half an 
hour. A ‘glass vessel which served as a_ 
recipient, by a very simple operation was 
filled with a mixture, in arithmetical pro- 
portion with the different wines contained 
in a number of tuns of various capacities. 


t 
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‘This new instrument, which would‘admit of | 
the distillation of even a glass-of wine, and 
afford the product in half an hour, was found 
to be such, that it might be repeated at 
pleasure many times in a day. It was ob- 
served, that people who had orange trees, 
and who could only collect a few of the 
flowers; had now an opportunity of amusing 
‘themselves in drawing distilled waters. 
-They had nothing more to do, than to put 
the water into the little alembic, and then 
to lay the flowers upon the two gratings, 
‘across which the water was to pass in a 
vapour, in order to be condensed in. the 
receiver. People might also make similar 
experiments in distilling rose water, mint, 
‘peppermint, &c. : 
It was at the same time observed, that a 
great number of exotic vegetables cultivated 
in green-houses, contained volatile oils and 
aromatic qualities, scarcely known till lately, 
because theirleaves, flowers, seeds, roots, and 
barks; were too small to be distilled: in the 
ordinary manner; but with this little alembic 
for the trial of wines, repeated distillations 


— 
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might be made at the different epochs of the 


growth of these articles, and their products 
duly estimated. Besides, as physicians often — 


recommend distilled waters, sometimes not 


to. be had, some ounces were now obtained — 


‘in an hour. Further, in any course of che- 
mistry, this little alembic could be mounted 
upon a table in an instant, round which the 
professors might be sitting, and easily afford 


_ its products in the course of a lecture, be- 


sides serving as a kind of demonstrator with — 


the greatest dispatch. 
This apparatus in miniature being con- 
structed of the best tin, is of an agreeable 


form, and unites in itself all the facilities for — 


the operations for which it is intended. It 


requires no wrapping in paper, no luting, © 


&c.; all the joints, however, are very exactly 
closed; and few instruments are better 
adapted. Young persons who may have 
very little instruction, may now indulge 
with the wish to study the arts of distillation, 
perfuming, or the making of sweet waters, 
and of chemistry in general. 

Nearly the whole of the parts may be 
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enveloped in linen cloth, in which they may 
be rolled up in a minute with as much ease 
as safety in securing them from coming in 
contact with each other. They are fre- 
quently enclosed in an oblong sack, which 
in its turn is put into a cylindrical tin box, 
sixteen inches long, and about three and a 
half in diameter. Even the cover of this 
box is an essential part of the whole ap- 
paratus. The weight of the whole is not 
more than six pounds and a half, including 
a tin vessel full of alcohol. | 


Machine to prevent the Inconvemences re- 
sulting from the inequality of Heat in 

Distilhng. , 

Every distillation consisting principally — 
of two operations, viz. the conversion of the 
matter into vapours by heat, and the eonden- 
sation of the same vapours by its opposite ; 
therefore, that this twofold operation should 
be effected with promptitude, and at the 
least expence for combustibles, it is neces- 
sary that a perfect equilibrium should be ~ 
established between the heat in evaporation 
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and the condensing cold in resisting the 
latter, by means of a given quantity of water 
of fixed temperature passing through the 
cooler in a given time. 

It,.is necessary that the fire should be re- 
gulated i in such a manner, that the quantity 
of vapour produced, should be neither greater. 
-nor less than that which, at the same time, 
may be condensed by the application of cold. 
The failure of attention to this circumstance 
(especially in the distillation of spirituous 
liquors), may produce the following incon- 
veniences: first, if the fire is too violent, a 
great quantity of the condensed vapours will 
pass from. the worm into the external air, 
and occasion the loss of the matter distilled, 
and also of the fuel. eta 

Secondly, if the fire or heat’ is diminished 
_too soon, the condensation: will produce a 
vacuum in the worm and in the alembic, 
which not being proportionably filled by the 
fresh vapour, will admit the entrance of the 
_external air, and impede both operations ;. 
and lastly, being compelled. to issue out 
afresh, will carry with it a part of the vapours, 
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and occasion loss of time, and also of the 
matter distilled. 

To remedy these defects, and at thew same’ 
time to provide simple and effectual means 
for indicating the exact state of the heat 
every instant, M. le Chevalier Edelcrantz 
invented an instrument which may beadapted 
to any distillery or apparatus, and is in 
reality nothing more than an application of 
known and practical principles. 

This ingenious machiné possesses another 
singular advantage, which escaped the in- 
-ventor, namely, that in intercepting the 
communication of the atmospheric air, the 
products of the distillation are more abundant 
and perfect; for in proportion as the vapours 
condense, a vacuum is formed in that part 
of the apparatus into which the vapours are 
drawn, in the same manner as by the pump; 
they are also less compressed in every part 
of the apparatus which they may fill; the 
condensation is more rapid ; and the products 
upon the whole, infinitely superior. » To: 
render this instrument, still more useful, its’ 
lower part should be completely immerged 


94 UPON THE STILLS USED IN SCOTLAND, 


in a vessel filled with cold water, up to the 
ball; the liquor, though ever so little im- | 
pregnated in traversing this cold fluid, will 
complete the deposition of its caloric. This 
precaution will also prevent the losses that 
frequently result from the negligence of 
workmen, | 


Explanation of the Cut. 

_ ABCD, a tube of copper or glass in 
several pieces, bent over with a ball B, 
eight inches in diameter. The upper end ~ 
of the tube A, may be attached to the worm 
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by the means of a vice. The length of BC, 
CD, is four feet, and the capacity of the 
ball B, is something more than that of the 
tube BCD. The distillation having com- 
menced, the vapours condensed will pass 
through A, and the ball B, into the tube 
BCD. But it will only be when the two 
arms are filled, that the liquor will go out 
through D, to enter the vessel intended to 
receive it. These two arms will then re- 
main filled during the whole process of the 
distillation ; and in this consists the remedy 
of the inconveniences the instrument is in- 
tended to remove. It is easy to see, that if 
the fire becomes too brisk, the uncondensed 
vapour will not be able to disengage itself, 
by opening a passage to the external air, 
before having driven out all the liquor con- 
tained in the tube BC, and overcome the 
pressure of a column, the height of which is 
equal to C D. bi 

In the second place, the external air can- 
not enter to occupy the void occasioned by 
the slowness of the fire, but only by expelling 
that from DC, and surmounting’a pressure 
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of the same height, Still this column being” 
four feetin height, allowsa sufficient latitude 
and time for the workmen to regulate the 
fires. | 
» Af the. tube BCD, was of glass, it would 
ee be necessary to observe the level of the 
liquor in the two arms. Its being lowered 
in, B.C; would indicate the necessity of 
diminishing the fire ; and in C.D, it would 
be necessary to increase it. But as the 
operation in tubes of this length is rather 
precarious, it would be best to.attach to Ha 
little glass regulator, EF E, of which the 
two arms E F, each being three inches long, 
containing mercury, this, in rising alternately: 
injone or the other, would. be an exact indi~ 
cation of the degree of the heat, and also of 
the vapours. This regulator might be en- 
closed so as to prevent it from accidents. 
Betwixt. this and the worm is the stop-cock 
G, which in the beginning of the operation 
communicates } with the external air in the 
same manner as the cock of an air pump; 
but’ after the fire has been forcibly: driven, 
the vapours may be seen issuing out of I; 
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Jo HON Gy ; 
SIKES’S HYDROMETER, &c. 
Wo. 20, Little Tower Street, 
; LONDON, 


Most respectfully solicits the attention of the Wine and Spirit Trade in general, to 
his new invented and much approved SIKES’S HY DROMETER, as adopted by his Majesty’s 
Honorable Board of Excise, which is constructed so as to ascertain the strength of so small 


- a quantity as a wine glass full of spirits, with equal facility and accuracy as those of the 
“usual size; although so portable, that it may be carried with ease in the waistcoat pocket, 


as the annexed engraving will show, being an exact delineation and size of the instrument and 
case. . ag - oS 

The small Hydrometer, as well as Sikes’s of the usual size, made by J. L. are cover- 
ed with a body of fine gold, and consequently are not so liable to get out of order by corrosion 
or require adjusting so frequently. 

J. L. returns his sincere thanks to the Trade in general, for the very flattering en- 
couragement he has hitherto received, and presumes that the decided preference given to the 
Hydrometers made by him, is a proof of their extreme accuracy and superior workmanship, 
and that they duly appreciate the advantage of using those Hydrometers that are covered with 
ine gold, which is not done by any other Maker. , 

In soliciting a continuance of your favors, J. L. begs to observe, that as he superintends 
the manufacturing, and adjusts them himself, he can warrant every instrument made and sold 
by him to be correct. . 

N.B. Hydrometers repaired and accurately adjusted, or taken in exchange.—Sole 
Maker of Ashton’s Patent Hydrometer.—Thermometers and Guaging Rules of every descrip- 
with Instructions for use.—Improved Patent Saccharometers for Brewing, &c. &c. 
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then turning this cock, the communication 
' between the worm and the external air is 
closed, . nd the other between the. same 
worm and the regulator must be. opened, 
and the functions. of both. will commence. 
The ball B prevents the liquor driven by the 
external air from rising in EF E, and in the 
alembic. It is almost superfluous to add, 
that the head, whatever its form may be, 
should be well luted, in order to prevent the 
entrance of the external air. 


Hydrometers and Saccharometers now in use. 


The strength. of spirits, Dr. Ure observes, 
is determined according to the existing laws 
by Sykes’s hydrometer ; ‘but as many dealers 
use Dicas’s, he thus describes the latter. 
It consists of a light copper ball, terminating 
below with a ballast bottom, and above with 
a thin stem, divided into ten parts. The 
upper ely of the. stem. is a palatal, to 


20, 30, oe on ae laiiala is th ae 
of the series, The intermediate units are 
: ! 
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given by the subdivisions on the stem. A 
graduated ivory seale, with a sliding rule 
and thermometer, accompanies the hydro- 
meter, to take the correction for temperature. 
The first thing in using this instrument, is 
to plunye the thermometer into a glass 
‘eylinder, containing the spirits to be tried. 
The sliding tule has then the degree of 
temperature indicated, moved opposite to 
zero. ‘The hydrometer is now placed in the 
liquid, and such a poise is put on, as to 
submerge a portion of the stem. The weight 
added to the number on the stem, gives a 
sam, opposite to which on the scale we 
fmd the quantity, by which the particular 
spirit may exceed or fall short of proof. 
Thus, if it mark twenty under proof, it 
signifies that every hundred gallons of that 
spirit would require to have twenty gallons 
of watet abstracted from it, to bring it up 
‘to proof. If it mark ten over proof, we 
learn that every hundred eallons contain 
too little water by ten gallons. When 
_the thermometric degree of 60°, is put op- 
posite to zero, the weights and value of the 
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spirits have the ig relations on the 
scale. | 
1025 denotes 20 under proof. 
1220 — 10. 


1485 — proof. 
167 = 10 over proof. 
193 — 20. 
221 — 80 over proof. 
251 — 40. 


284.5 — 450. 
350.6 — alcohol. 

There is besides an upper line on the 
scale, which exhibits the relation of spirit 
to water, reckoned unity. Thus, above ten 
per cent. over proof m the second line, we 
_ find in the upper line eight. | 

' Sykes’s hydrometer, generally used in the 
collection of the spirit revenue in Great 
Britain, consists first of a flat stem 3:4 inches 
- long, which is divided on both sides into 
eleven equal parts, each of which is subdi- 
vided into two, the scale being numbered 
from 0to 11. This stem is soldered into a 
brass ball 1.6 inch in diameter, into the 

F2 
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under part of which is fixed a small conical 
stem, 1.13 inches long, at whose end is a 
pear-shaped loaded bulb, half an inch in 
diameter. ‘The whole instrument, made of 
brass, is 6.7 inches long. The instrument 
is accompanied by eight circular weights 
numbered 10, 20, 30, 40, 50, 60, 70, 80, 
and another weight of the form of a parral- 
lelopiped. Each of the circular weights is 
cut into its centre, so that it-can be placed 
on the inferior conical stem, and slid down 
to the bulb; but in consequence of the en- 
largement of the cone, they cannot slip off 
at the bottom, but must be drawn up to the 
thin part for this purpose. The square 
weight of the form of a parallelopiped, has a 
square notch in one of its sides, by which it 
‘can be placed onthe summit of the stem. 
In using this instrument, it is immersed in — 
the spirit, and pressed down by the hand to 
0; till the whole divided part of the stem be 
wet. The force of the hand required to sink 
it, will be a guide in selecting the proper 
weight. Having taken one of the circular 
weights which is necessary for this purpose, 
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it is slipped on the conical stem. The in- 
strument is again immersed, and pressed: 
down as before to 0, and it is then allowed 
to rise and settle at any point of the scale. 
The eye is then brought to the lével of the 
surface of the spirit, and the part of the stem 
cut by the surface, as seen from below, is 
matked. The number then indicated by 
the stem is added*to the number of the 
weight employed, and with this sum at the 
side, and the temperature of the spirits at 
the top, the strength per cent is found in a 
table of six quarto pages. The strength is 
expressed in numbers denoting the excess or 
deficiency of proof spirit in any sample, and. 
the number itself (having its decimal point 
removed two places to the left), becomes a 
factor, whereby the gauged contents of a cask 
or vessel of such spirit: being multiplied, and 
the product added, if over proof, or deducted 
from it if under, the result will be the actual 
quantity of proof spirit contained in such 
cask or vessel. | : 
The use of the saccharometer was. known 
for many years by distillers, but its adop- 
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tion by the officers of excise is rather of a 
recent date. It is a simple machine, and is 
vothing more or less than what its name 
imports, a measure of sweetness ; it was con- 
structed to ascertain the sweetness of worts, 
to compare their weight with that of equal 
quantities of the water employed. In fact, 
it may be said to be a hydrometer calculated 
to shew the specific gravity of wash instead 
of spirits. For as spirituous liquors are 
strong in proportion to their levity, or weak 
in proportion to their gravity, hence, as the 
hydrometer will sink deeper in strong than 
in weak spirits, so the saccharometer will 
sink deeper in weak than in strong worts. 

-_ Of the number of instruments of this kind, 
perhaps none have met with more general 
sale than Mr. Dicas’s of Liverpool. It is 
calculated to shew the gravity or saccharine 
matter in an English ale barrel of 60]bs. 
gravity, equal to forty-four gallons wine 
measure. When a wort therefore is stated 
upon it to be 60 lbs. gravity, the meaning is, : 
that forty-four gallons of such liquid, weighs 
its weight of water, and 60 lbs. more. ©. 
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The instrument now adopted by the act, 
is the invention of Doctor Thompson of 
Glasgow, whose attention was called to the 
gravity of worts whilst he was employed 
under government in some experiments in 
distillery. This instrument bears the name 
of Mr. Allan, who is the maker; it differs 
from that of Dicas in a very immaterial 
degree, and was used by the exeise officers 
in Scotland previously to the passing of the 

present law. 
- Bate’s saccharometer. The saceharo- 
meter of Mr. Allan, the one mentioned in 
the act of 4Geo. IV. cap. 94, has been laid 
aside, and a new one substituted in its place, 
by an order of the Lords of the Treasury, 
dated 17th October, 1823. It is called 
Bate’s saccharometer, from the name of the 
maker, Robert Brettel Bate, late of Londen, 
and’ appeared to be an instrument well cal- 
culated to answer all the purposes intended. 

It has been observed, that spirits of wine 
havethe greatest strength of any, and though 
these may be raised by using salt of tartar, 
yet when it is exposed to the air it almost 
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immediately falls down to its ‘first and 
general strength of spirits of wine. Water 
théhd 1s paternally to be supposed to be of the 
lowest temperature and quality; and the 
term called hydrometer strength, is exactly 
the half between the two: so that if one 
_ gallon of spirits of wine and one gallon of 
water are mixed together, the result will be, 
two gallons of spirits at hydrometer proof. 
The trade, when speaking about the strength 
of their goods, use the expression, one in 
five, one in three, one in eight, &c. ; or else, 
one to five, one to three, &c. Thus)all 
spirits ender the said hydrometer strength, 
are called in; but if above, they are called 
to; for instance, if certain goods are said to 
be one in eight; it means, that to every eight 
-gallons of spirits at hydrometer strength, one 
gallon of water is added ; or what the dis- 
tillers and rectifiers call Aquor. One in 
five, shews that to every five gallons of 
hydrometer, one of water is.added, and to 
one in four, one of water; and so of every 
different degree under the hydrometer proof. 
The characters of these to the trade are H P.. 
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One to ten, shews that one gallon of water 
put to ten gallons of spirits, will make it of 
hydrometer strength. One to three, means 
that to every three gallons of spirits, one’of 
water may be added. The mark to express 
what is above hydrometer strength, is O P; 
and under the same, U P. To make a pro- 
per use of the hydrometer, the distiller “or 
chemist. are directed to fill the glass tube 
with the spirits intended for trial ;. then 
immerse the thermometer in them for the 
space of two minutes; this will cause the 
mercury in- the tube to stand at the degree 
equal to the temperature of the spirits. » 
Whatever the weight of the air may be; _ 
above where the mercury stands, must be 


. applied: If the quicksilver stands above 


- verycold, the weight colder, must be added, 
and so of the rest. | 
Each degree of the thermometer is about 
two degrees on the-spindle of the hydrometer,,. 
- and each degree of the hydrometer, when at 
or near proof, is about a quart in a hundred: 
gallons stronger or weaker, as the hydrometer: 
shews. under or over the silver speck, or 
| EO. | 
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sight, on the index, or top spindle; and at 
the intermediate or strong over proof, is 
about.a pint in ditto; and at the low under 
proof, is about three pints in ditto: and it 
should be further observed, that it would be 
better to immerge or wholly to wet the 
hydrometer, in the liquor to be tried, that it 
may adhere with more facility to the in- 
strument while it is in a state of vibration, 
or floating. | 
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CHAP. IV. 


DESCRIPTION OF A DISTILLERY CONSTRUCTED 
' UPON THE BEST PRINCIPLES. 3 


Translated .from the French of M. M, Chaptal and Le 
Normand, 

WueEn any one would undertake the 
establishment of a distillery upon a grand 
scale, it is incumbent on them to make every 
preparation necessary, to facilitate their — 
labours, insure the preservation of their 
materials, preserve their products, and em- 
ploy as few hands as possible. The space 
destined for a distillery, should of course be 
large. Itought to contain a plentiful spring, 
excellent cellaring, vaults, store-houses, &e, 
A situation near a stream. of water is of all 
others the most preferable, if in the country, 
but by whatever means water may be ob- 
tained, it will be necessary to be secured 
against the possibility of failure at any time. 
The cellar: should be considered as the 
magazine in-which all the-wine, previous to 
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its distillation, should be deposited; and 
ought to occupy the same space under ground 
as the distillery above it. M. Chaptal ob- 
serves, the best and most perfect cellar is 
that where the thermometer is always be- 
tween ten and fourteen degrees of heat by 
the scale of Reaumur. The farther the 
temperature of this part deviates from this 
standard, the worse it is. Ifa cellar has 
not a sufficient depth, it is necessary to dig: 
it deeper; if too much exposed to the arr, 
_ surround ‘it with walls, increase the doors,: 
‘dnd diminish the air-holes; stop up those 
‘that are not well placed, and -open fresh 
ones that will introduce a new current: of 
air. A cellar ought to be at least about 
sixteen feet in depth, the roof about twelve 
feet high,: and the whole bottom covered. 
with ‘about’ four feet »of earth. . The) en 
trarice should always be within two ‘doors, 
one of which should be at the top of the 
stairs, and the other at the bottom ; and this 
is equal toagallery. If the entrance should. 
look ‘towards the ‘south, it is absolutely ne 
cessary to ‘change it, and carry it to ‘the. 
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north: Cellars whose entrances are towards. 
the south or the west, are always detestable. 
Every one perceives the reason of this. In 
proportion as the heat of the atmosphere after 
winter, increases eight or ten degrees, a 
certain number of the air-holes must be 
closed; because the air of a cellar always 
endeavours to put itself in equilibrium with 
that. of the atmosphere. On the contrary, 
during summer, it is proper to admit the 
external air to a certain, point, to diminish 
the heat ‘of the cellar. Here, however, some 
restriction is necessary: if the external air 
is of ten-degrees, then the air-holes may be 
closed ; prudent conduct with respect to the — 
air-holes will preserve the wine, and prevent. 
its being: injured whilst in the casks. 
Ajgood: cellar for wine, spirits, or beer, 
ought to be ata proper distance from the 
passage of carts and carriages, shops, » or 
forges of workmen who are continually in 
the’ ise ‘of the - hammer and anvil... Their 
blows affect the vessels as well as the fluids 
» they contain ; they also facilitate the disen- 
gagement of the carbonic acid, the first con- 
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nexion of bodies ; the lees combine with the 
wine ; insensible fermentation is au amented, 
and the liquor more promptly decomposed. 
A cellar cannot be too dry; humidity under- 
mines the tuns; moulds and rots the hoops 
till they burst, and the wine is lost. Besides 
this, humidity penetrates the casks insen- 
sibly, and at length communicates a mouldy — 
taste to the liquor. i 
Experience has proved in France, that 
wine preserved in vast tuns, built into the: 
stone walls of good cellars, increases in spirit 
every year. These tuns are not subject to 
running like the common casks, and also. 
contribute very much in point of economy, 
and in the end are less expensive than wood. 
For one apparatus, the space appropriated 
to a distillery, properly speaking, should not 
be less than from forty to fifty feet by fifteen 
or twenty; but this is only to be understood: 
of distilleries of wine or spirits. A iarge 
yard or court is also necessary to a distiller. 


111 


CHAP. V. 
GENERAL DIRECTIONS TO THE DISTILLER. 


- Respectine the present mode of distil- 
lation in England, the law is very explicit. 
There is no working against time, as has 
been the practice elsewhere, as before ob- 
served. The great object is to make strong 
worts, which have to ferment, soas to attain 
the greatest possible attenuation. In order 
- to prevent fraud, it is directed that for every 
hundred gallons of fermented worts, nineteen 
gallons of spirits should be produced, that 
quantity being deemed the maximum which 
any worts are capable of yielding. Hence 
it: became & matter of importance to English 
distillers, to make their worts of the great- 
est density, always keeping in Aisin 
fect fermentation. 

“At present the average gravity of worts 
brewed from a mixture of malt and barley, 
is in all from 100 to 120 pounds of saccha- 
rine matter per barrel. But part of this 
gravity is made up from a mixture called 
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lob, which is a powerful and strong saccha- 


rine made from barley and malt flour, and 


added to the brewing of the common worts. 


This mixture, although so high in gravity, 
is yet generally well fermented, being cut 
down so low as from six to two pounds on 
Dicas’s instrument. This attenuation is 
accomplished, generally in the space of 
from ten to fourteen or twenty days at most. 
When perfectly fine, it is put into the wash- 
still, and distilled into low wines. These 
are afterwards put into the low wine still, 
and made into spirits and feonts. 

~The mere working of these stills, is a 
simple mechanical process, to perform which, 
from their great size, there is plenty of time. 
The average charge of a wash-siill, is from 
10 to 20,000 gallons of wash at once, and the 
charge-of the dow wine still, is the produce 
of the wash from the wash-still. 

From this Mr. Morewood remarks; “ it 
will be seen that the particular still requi- 
site in conducting a distillery in England. 


toadvantage, relates to the brewing of strong | 


worts, and ‘to the. proper fermenting. -of 


- 
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them, a sort of knowledge which has abso- 
lutely become a science in the hands of those 
who possess it. : | 

Of the laws under which the dilith are 
made, the following may be taken as an 
abstract. In the first place, there are pre- 
liminary formalities respecting notices for 
brewing, &c. When the worts. are placed 
in a wash back, they are carefully gauged, 
and the quantity ascertained with the 
greatest nicety.. Worts, either as such, or 
as wash, cannot be removed from a back 
under a severe penalty, except when a 
notice is given to the officer to charge the 
wash-still, in which notice the number of 
the back or backs, must be mentioned. This 
notice must be given at least six hours pre- 
vious to the charging of the still. At the 
proper time the officer. comes to the distillery 
with a bunch of keys to open the following 
locks, viz. the locks of the backs to be emp- 
tied, then the lock of the wash-pump, a 
conveyance from which goes to. the wash- 
still; there is'a cock, the lock of which ts 
also taken off, and which eventually admits 


114 DIRECTIONS TO THE DISTILLER. 


the wash into the still. This. operation 
generally occupies from one to four hours, 
and always in presence of the officer who has 
previously taken stock. 

After the wash-still is charged, which 
must be with less than three-fourths. of its 
contents, ‘the locks‘are again replaced and 
sealed up, and then the officer takes stock 
a second time, to ascertain the decrease of 
wash in the backs, which is compared with 
the increase in the still, and is commonly 
found to correspond. Such decrease stands 
as a charge against the distillers The 
officer then locks the dischange-cock, and 
unlocks the furnace door of the still, which 
may then be said to be at werk. During 
the working of the charge, one or two offi- 
cers call to see the process, and when the 
still is completely off, they either re-charge 
under a previous notice, or if no notice is 
served, lock up the furnace door, and open 
the discharge-cock of the still. The same — 
locking and unlocking takes place inthe — 
case of the low wine still. ‘The produce of 
this is divided into two parts, spurits and — 
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Jewnts, which run into separate vessels pro- 
perly secured. The officer also takes an 
account of the quantity and strength of 
the spirits and feints, calculating them into 
spirits at the strength of seven per cent 
over proof, by Sykes’s hydrometer; after 
which the spirits are sent into the general 
stock of the house, and the feints are run 
into the next, or next succeeding charge of 
the wash-still; and both vessels being emp- 
tied, are again locked up to receive a fresh 
produce of the low wine still. | 
. The dutyis charged upon wash only, and 
at the rate of 2s. per gallon, which, at 19 
per cent produce, makes 10s, 6d. on the 
gallon of spirits. A return of the wash 
distilled in the course of one week, is made _ 
to the collector on the succeeding Monday, - 
and the trader must pay the same at a 
period not later than eight days. And as 
no. bonding of spirits for the duty is allowed 
in England, this reculation has tended much 
_ to keep the trade in a very few hands. 
It must be observed, that English spirits, 
although made from very fine materials, 
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yet, on account of the richness and grossness 
of. the wash, rendered necessary by the 19 
‘per cent produce,. are unsaleable to the 
public at large, the quality of the spirit 
being too .coarse and harsh. Accordingly, 
a new set of traders, denominated rectifiers, 
are called into action, between the distillers 
and the consumers. ‘The rectifiers re-distil 
the spirit, with the addition of certain drugs 
and compounds, such as juniper berries, 
spirits. of turpentine, &c. &e. with which 
they make a sort of compound, called British 
gin, or else with spirit of nitre, prunes, &c. 
make an imitation of brandy, or manufac- 
ture spirit of wine or alcohol, for the use of 
druggists. All raw spirits, whether manu- 
factured in England, Scotland, or Ireland, 
must pass through the hands of these 
traders. sti? 

In rectifying and. distilling compound 
goods, a small still is known to make a 
cleaner and better commodity than one that 
is larger; and one that is half a hogshead . 
gauge, is thought the fittest size for a mo- 
derate trade, and it may be managed with- 
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out fatigue, and will produce a good profit. 
But it is necessary to observe, that no dis- 
tiller or rectifier shall have any still or stills, 
which separately or together shall contain 
less than one hundred gallons, on pain of 
forfeiting one hundred pounds; and such 
stills shall be placed in one room, under the 
like penalty. Spirits to be distilled should 
be proof goods, and be tried by having a 
small quantity put into a glass phial, and then 
shaken in the hand. If the blebs, or proof 
of it, remain sometime upon the top or sur- 
face of the goods, it is then what is called 
proof goods, (or the strength may be tried 
by the hydrometer, which is the best way), 
and when it is distilled, it will yield about 
two-thirds of every thirty gallons, and 
sometimes full twenty gallons, according as 
the spirits are higher or lower. These may 
be made proof, by adding the necessary 
proportion either of spring or river water. 
For example, all double goods coming from 
the still, clear proof and without feints, 
must be made up with liquor to that quan- 

tity the still was charged with at first ; for 


= 
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instance, with thirty gallons of proof spirits, _ 
it will yield about twenty gallons of high 
proof goods, but the deficiency of ten gal- — 
lons must be made up with liquor, till the 
whole amount to thirty gallons, the first 
charge; and in single goods may be added 
one and awhalf part more of liquor (viz. 
fifteen gallons) to what is ordered in double | 
goods, whereby forty-five gallons of single | 
goods may be produced; but if the spirits - 
are below proof, upon shaking the phial, or 
glass, the goods will fall flat, or the blebs — 
or proof thereof will not continue on the 
surface of it; and according to the degree 
of its being reduced more or less below 
proof, the goods will flatten accordingly ; 
atid when such goods are distilled, they will 
fall short in quantity; but by making them 
proof, and no otherwise, can we know what 
body they were of, and how far they were 
- yedaced, except by the hydrometer. 

_ When the still is charged with goods for 
- distilling, and luted, then make the fire ; 
under it; which if possible must be of coals, 
because their heat is most durable, and— 
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wood fires are very subject to both extremes, 
of too much or too little heat, Miki are 
prejudicial and hazardous. 

Let the fire be pretty moderate at first, 
and then increased by desrees, and now 
and then stirred up with the poker, and by 
laying the hand tpon the body of the still, 
as the fire gains strength in the stove or 
furnace under the still, you will by moderate 
degrees ¢arry it'up to the still-head. When 
this becomes warm or hot, a dampis to be 
prepared to check or lessen the is of 
the fire. 

Special care should be taken that no 
manner of grease,’ tallow, soap, or aiiy 
other such-like unctuous matter, get or fall 
into the pieces, tubs, rundlets, or cans, 
because they quite take off all manner 
of proof of the goods, and although the 
strength be very high, yet they will appa- 
rently fall as flat as water, and then their 
strength can only be ascertained ic the 
“hy dratieter 
Lighted candles, torches, papers, or other: 
combustible matter, should never be brought 
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near the still, or any vessel where the goods : 
are contained, which are subject to take 
fire upon very slight occasions. But should 
an accident take place, get immediately a 
woollen blanket or rug, drenched in water, 
and cast upon the flame, which will extin- 
guish it by excluding the air. Ay F 
Some persons, after the still is chapel 

make a luting, or paste made half of Spanish 
whiting, and the other of rye-meal, bean- 
meal, or wheat-flour, well mixed together, 
and made with water, of the consistence of 
an ordinary paste for baking ; and having 
put on the still-head, work and make it 
pliable, and spread it upon the junctures of 

. the body and head of the still, to keep in the 
goods from boiling over ; reserve a piece of 
paste, Jest the luting should crack or break 
out, which is very dangerous. 

It is a custom among some gentlemen of 
the trade, to put one-third or one-fourth part 
of proof molasses brandy, proportionably to 
what rum they dispose of, which cannot be 
distinguished but by an extraordinary palate, 
and does not at all lessen the body or proof 
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off the goods, but makes them about two 
shillings a gallon cheaper. 
To recover any goods to a better body or 

strength, when too low or weak, whether 
brandies, rums, or fine cordial waters, a 
proper quantity must be put by little and 
little at a time, of spirit of wine to the 
goods, mixing or stirring them very well 
together. They may be perfectly restored to 
the desired proof with little or no loss, be- 
cause the spirit of wine stands at about the 
same price with the cordials, and costs less 
than some of the brandies. | 

To recover or amend any common waters, 

or genevas, will take such a quantity of 
proof or double goods of the same kind or 
“denomination to the other, as the price will 
bear, or will answer the intentions, by such 

composition or mixture. If by putting proof 
and weak goods together, the colour or face 
of the goods be spoiled, which before their 
being mixed together were fine, as it. fre- 
quently happens, they must be cleared or 
fined as when newly distilled: some persons 
_ throw in about a pound of alabaster powder 
ae: 


122 DIRECTIONS TO THE DISTILLER. 


into their mixed goods, to stop up the 
porous parts of the flannel sleeve, which © 
fines them immediately. | 
If by chance or accident any goods hap- 
pen to be spoiled in their complexion, espe- 
cially genevas, which may be turned as 
_ black as ink, even by an iron nail dropping 
into the cask, they must be distilled over 
again, by putting in half the quantity of © 
the ingredients as usual; and they will 
come perfectly fine as rock water from the 
still, and must be dulcified according to 
their quantity, just as they were at their 
first being made. But the goods, notwith- 
standing the misfortune they met with, will 
be much better than they were at their 
being first made; for by every distillation 
they are weakened near one in twenty, 
though improved in goodness, as before ob- 
served. is a aye Oiiaad 
Distillers, when in drawing off and mak- 
ing up their distilled goods, should be often 
trying them in a glass or phial ; and when — 
the bell, or proof, immediately falls down, — 
and does not continue a pretty space upon — 


DIRECTIONS TO THE DISTILLER, 123 


the surface, then they should take away the 
can of goods, and substitute another vessel 
to receive the feints, which, if suffered to 
run among the rest, would cause a disagree- 
able relish, and be longer in fining down; 
whereas the feints being kept separate, the 
goods will be clean and well tasted, when 
made up with liquor to their due quantity. 
When the still is first charged, some per-. 
sons add about six ounces of bay salt to 
every ten gallons of spirits, and so propor- 
tionably, whereby the goods will cleanse 
themselves, and separate from their phleg- 
matic parts. 
_ Some are also in the habit af using a 
handful of grains to make the goods feel 
hot upon the palate, as if they bore a better 
body; yet this conduces nothing towards 
the advancement of the proof. | 
When all the goods are come off, if de- 
signed for double goods, they must: be made 
up to their first quantity with liquor ; for 
instance, if a still is charged with three 
gallons of proof spirits, they will yield in 
distillation about two gallons without feints; 
G2 
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which deficiency of one gallon must be made: 
up with liquor, (and sugar used in dulci- 
fying), to their determined quantity. 

~To.single or common goods must be: 
added, over and above the prescribed quan- 
tity in compounding double goods, one and 
an half part more of liquor, (viz. one gallon 
and an half), to dilute it for single or com- 
mon goods. 

When goods are to be dulcified: you must 
never put: your dissolved sugar amongst your 
new distillation, till the dulcifying matter 
becomes perfectly cold, for if mixed hot with 
the goods, it would cause some of the spirits 
toexhale, and render the whole more foul 
and phlegmatic than otherwise. ! 
To fine any goods speedily for present use 
or sale, (especially white or pale goods), 
add about two drachms of crude alum, 
finely powdered, to three gallons of goods ; 
rummage them well, and the residue will 
immediately become clear and transparent. » 

It: must also be observed, that what is 
called Hippocrates’ bag, or flannel sleeve, is ’ 
-- yery necessary for a distiller or brandy mer- 
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chant, as by the use of this, all bottoms of. 
casks, though ever so thick and feculent, by 
putting into this bag to filter, become pre- 


_ Sentlyclear, the porous parts of the said bag 


’ being soon filled with grosser matter: and 


the thin or liquid element runs clear from the 
bag, and is as good as any of the rest: also 
any foul goods or liquor may presently be 
made clear and fine, by putting some pow- 
dered alabaster into the goods or liquor, or 
sprinkling the same on the bag to stop up. 
its pores, by which they presently become, — 
or run clear, leaving nothing but the sedi- 
ment or gross matter in the bag; nor do the 
goods or liquor contract the least ill-flavour 
from the said alabaster powder. ie 
The said bag is made of a yard or ell of 
flannel, not over fine or close wrought, laid. 
sloping, so as to have the bottom of it very 


narrow, and the top as broad as the cloth 


will allow, well sewed up the side, and the 
upper part of the bag folded about a broad 
wooden hoop, and well fastened to it ; then 
boring the hoop in three or four places, it 
may be suspended by a cord. 
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But the bottoms of fine goods, which are 
much more valuable, must be filtered or put 
through blotting paper, folded in four parts, 
one part or leaf to be opened funnel wise, 
and made capable to receive what it will 
hold of the bottoms; this being put into the 
upper part of a large tin funnel, will filter 
off all the goods from the sediment. 
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CHAP. VI. 


ON MALTING, AS CONNECTED WITH THE 
DISTILLERY. 

As the process of malting developes the 
saccharine principle of grain, it is the com- 
mon practice to use about three parts of raw 
grain with one of malt. For this two rea- 
sons may be assigned: by using raw grain, 
the expence of malting is saved, as well as 
the duty on malt ; and the process of malting 
requires some nicety of attention, since, if it, 
be carried too far, part of the saccharine 


matter is lost; and if it be stopped too soon, 


this matter will not be wholly developed. 
Besides, if the malt be dried too quickly, or 
by an unequal heat, the spirit will be less in 
quantity, and more unpleasant in flavour. 
Another object of economy is to know, what 
- grain willafford the most spirit in proportion 
to its price, as well as the best in quality. 
Barley appears to produce less spirit than 
wheat; and if three parts of raw wheat be 
- mixed with one of malted barley, the produee 
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: 


is said to be particularly fine. This is the 
practice of the distillers in Holland; but in 
England they have been prohibited from 
~ using more than one part of wheat, to two 
of other grain. Rye, however, affords more - 
spirit than wheat. 

The practice of distillers in Scotland, is 
to use one part of malted spirit, with from 
four to nine parts.of unmalted grain. 

This mixture yields an equal quantity of | 
spirit, and at a much cheaper rate than when 
the former proportions are taken. Whatever 
grain may be employed, it must be coarsely 
- ground and then mixed carefully witha little 
cold water, to prevent its running into lumps. 
Water about 90° Fahrenheit may then be ~ 
used till it is sufficientiy diluted ; and lastly, 
a sufficient quantity of yeast must be added. 
The whole is then to be allowed to ferment 
in a covered vessel, to which, however, the 
air can have access. Attention must be 
paid to the temperature, for if it exceed 
7° Fahrenheit, the fermentation will be too 
rapid ; and if it be below 60°, the fermenta- 
tion will cease. ‘The mean between these 
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will generally be found the most favourable. 
In this country it is the most common: 
practice to mash the grain, as for brewing 
malt liquors, and boil the wort. | But which-. 
ever way be used, or if the wash (so the 
liquor intended for distillation is called), be 
made from molasses and water, due attention: 
must be paid to the fermentation, that it be 
continued till the wash grows fine, which is 
generally on the third day; but not so long 
as to permit the acetous fermentation to 
~eommence. In this state the wash is to be 
committed to the still, of which, including © 
the head, it should occupy at least three- 
fourths ; and distilled with a gentle heat as 
long as any spirit comes-over, which will be 
till about half the wash is consumed. The 
more slowly the distillation is conducted, 
the less will the product be contaminated | 
_ with essential oil, and the less danger there 
will be of empyreume. A great saving of 
time and fuel, however, may be obtained by 
making the still-very broad and shallow, and 
contriving a free exit for the steam. This 
was carried to such a pitch in Scotland, thas. 
God 
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a still measuring forty-three gallons, and 
containing sixteen gallons of wash, had 
been charged and worked no less than four 
hundred and eighty times in the space of 
twenty-four hours ; a fact which would ap- 
pear incredible, were it not established by 
unquestionable evidence : however, as before 
observed, this wonderful rapidity of distilla- 
tion has ceased since the excise duties have 
been levied on the quantities of spirit pro- 
duced, and not, as formerly, by the size of 
the still. Hence too, the spirit is probably 
improved in its flavour. } 
M. Lavoisier’s application of fixed air, 
and his analysis of yeast, authorized Mr. 
Henry’s conjecture of fixed air. There are 
many tons weight of this elastic air blended 
with some tons of alcohol, dissipated in great 
distilleries, breweries, &c. and annually in 
every vintage in wine countries, that may 
no doubt be one day or other converted to 
useful purposes, highly advantageous. 
Professor Brande observes, that the dis- 
_ tillers, in preparing wash, instead of brewing 
this from pure malt, chiefly employ. raw | 
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_ grain, “mixed with only a small quantity of 
malted grain. The water employed in the 
mash tun is of a lower temperature than is 
requisite in brewing beer, and the mashing 
must be longer continued, by which it would. 
appear that a part of the starch of the barley 
is rendered into a kind of saccharine matter. 
The wort is afterwards fermented with yeast. 

The first product of the still, technically 
termed low-wine, is again to be subjected to 
distillation ; the latter portion of what comes 
over called feints, is to be set apart, to be 
put into the wash still at some future opera- 
tion. Thus a large portion of the .watery 
spirit is left behind. This second product, 
termed raw spirit, being distilled again, is 
ealled rectified spirit. It is calculated that 
~ a hundred gallons of malt, or corn wash, will 
not produce above twenty of spirit, con-— 
taining sixty parts of alcohol, to fifty of 
water: the same of ecyder wash, fifteen 
- gallons; and of molasses wash, twenty-two 
edouy: The most spirituous wines of 
France, those of Languedoc, Guienne, and 
Roussillon, according to Chaptal, yield from 
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twenty to twenty-five gallons of excellent 
brandy from 108; but those of Burgundy, 
and Champagne, much less. Brisk wines 

containing much carbonic acid, from the 
fermentation having been stopped at an early 
period, yield the least spirit. 

The spirit thus obtained should be colour- 
less, and free from any disagreeable flavour ; 
and in this state it is fittest for pharmaceu- 
tical purposes, or the extraction of tinctures. 
But for ordinary sale, something more is 
required. French brandy, though not in the 
highest esteem here, and perfectly colourless 
when first made, and often preserved so for 
use in France, by being kept in glass or 
stone bottles, is put into new oak casks for 
exportation, whence it soon acquires an 
amber colour, a peculiar flavour, and some- 
thing like an unctuosity of consistence. As 
French brandy is not only prized for these 
accidental qualities, as being deemed essen- 
tial to it, the English distiller designedly 
‘imitates them. ‘The most obvious and na- 


tural, method of doing this, would be by 


impregnating a pure spirit with the ex- 


~ 
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tractive, resinous, and colouring matter of 
oak shavings; but other modes have been 
contrived: thus the dulcified spirit of nitre 
(as it has been called), is commonly used to 
give it the flavour; and catechu, or burnt 
sugar, to impart the desired colour. <A 
French writer has recommended for this 
purpose three ounces and a half of finely 
powdered charcoal, and four ounces and a 
half of ground rice, to be digested for a fort- 
night in a quart of malt spirit. 
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CHAP. VIL. 


ON FERMENTATION, ALCOHOL, &. 


THE conditions necessary for constitut- 
ing fermentation, according to M. Chaptal, 
are, “l. The contact or generation of pure 
air. 2. A certain degree of heat. 3. A 
quantity of water, more or less consider- 
able, which produces a difference in the 
effects. The phenomena which essentially 
accompanies fermentation are, 1. The pro- — 
duction of heat. 2. The absorption of oxy- — 
gen gas. Fermentation may be assisted, 
first, by increasing the fermentable mass;. 
the principles on which the air must act 
are multiplied, consequently the action of 
this element is facilitated: the more heat is. 
produced by the fixation of a greater quan- 
tity of air, and consequently the fermenta- 
tion is promoted by the two causes which 
most eminently maintain it, viz. heat and aor. 
Two kinds of leaven may be distinguished: 
1. Bodies eminently putrescible, the addi- 
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tion of which hastens fermentation. 2. Those 
which eminently abound with oxygen, and 
which consequently afford a greater quan- 
tity of this portion of the principle of fer- 
mentation. On this account it is, that, the 
acids, neutral salts, and metallic calces, 
hasten fermentation. The products of fer- 
- mentation have caused different species to 
be distinguished ; but this variety of effects 
depends upon a variety of principles in the 
vegetable. When the saccharene principle 
predominates, the result of the fermentation 
is a spirituous liquor; when, on the con- 
trary, a mucdlage is the most abundant, the 
product is acid; if the gluten be one of the 
principles of the vegetable, there will be a 
production of ammonia in the fermentation; _ 
so that the fermentable mass may undergo 
- different. alterations, which always depend 
‘on the nature and respective properties of 
the constituent principles, the susceptibility 
of change, &c. Thus a saccharine liquid, 
after having undergone the spirituous fer- — 
mentation, may be subject to the acid fer- 
mentation by the decomposition of the 


136 ON FERMENTATION, ALCOHOL, &. 


mucilage which had resisted the first fer- 
mentation; but in all cases, the concourse — 
ofair, water, and heat, is necessary to de-— 
velope fermentation. 
~The term alcohol, strictly speaking, is 
only applicable to the pure spirit obtainable 
by distillation, and subsequent rectification 
from all liquids that have undergone vinous 
fermentation, and from none but such as are 
susceptible of it. But as it was commonly 
used, and the spirit more or less imperfectly | 
freed from water, in the state in which it was 
usually met with in the shops, and in which, 
as it was first obtained from the juice of the 
grape, it was long distinguished by the 
name of spirit of wine. At present it is 
extracted chiefly from grain or molasses in. 
Europe, and from the juice .of the sugar- 
cane in the West Indies. In the diluted 
‘state in which ‘it generally occurs in trade, 
it constitutes the basis of the several spi- 
rituous liquors called brandy, rum, gin, 
whisky, and even cordials, however vari- 
ously denominated or disguised. 

It is by the process of fermentation that 
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the principles of alcchol are first extricated _ 
from the substances with which they were 
combined, and then united into a new com- 
pound. By having recourse to distillation, 
this new compound, the. alcohol, is sepa- 
yated in.a state of dilution with water, and 
contaminated with essential oil; and finally 
by rectification it is ultimately freed from 
these. | 

It is essential to the fermentation of 
alcohol, that the fermenting fluid should 
contain saccharine matter, indispensible to 
that species of fermentation called vinous. 
In France, where a great deal of wine is 
made, particularly at the commencement of 
the vintage, and is too weak for a saleable 
commodity, it isa common custom to sub- 
ject this wine to distillation, in order to — 
draw off the spirit ; and as the essential oil 
that rises in this process is of a more plea- 
‘sant. flavour than that of malt or molasses, 
the French brandies are preferred to any 
other, though even in the flavour of these 
there is a difference, according to the wine 
from which they are produced, — | 
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In the West Indies, a spirit is obtained 
from the juice of the sugar-cane, highly 
impregnated with its essential oil, and well | 
known by the name of rum. The distillers 
in this country (England) use grain or mo- 
lasses, whence they distinguish the pro-— 
ducts by the name of malt spirits, and mo- 
lasses spirits. It is said that a very good 
spirit may be extracted from the husks of — 
gooseberries or currants, after the wine has 
been made from them. Rum in fact is the 
name given to a spirit manufactured in the 
West India islands, from the molasses re- 
maining after the sugar is separated into 
small crystals from the boiled juice of the 
sugar-cane, Twelve. parts of sweets are 
dissolved in one hundred parts of water, and 
fermented as completely as possible, by 
means of yeast, which is chiefly obtained in 
the distillery itself, by means of the fermen-— 
tation of the rum wort, which gradually 
generates it. Fourteen gallons of spirits, one 
to ten over proof, are obtained from one hun- 
dred gallons of wash. The peculiar flavour 
which distinguishes rum, and makes it so 


~ 


ON FERMENTATION, ALCOHOL, & 139 


agreeable to the taste, is said to be owing 
to an oil contained in the sugar-cane. For 
when spirits are made in this country from 
sugar, they are entirely destitute of this 
flavour, and resemble in their properties the 
common spirit made in this country by 
barley. The colour of rum, as it is said 
of French brandy, is derived from the oak 
casks in which it comes to this country 
from the islands. 3 


Rectification. 


To obtain a pure clean flavourless spirit, 
no attempts have been wanting on the part 
of the most diligent rectifiers. It has long 
since been observed, that rectification is an 

operation performed in various ways, some 
_of which scarcely deserve the name ; because, 
instead of freeing the spirit from its gross 
essential oil and phlegm, they alter the 
natural flavour of that which comes over, in 
the process. The principal business is to 
separate the spirit from the essential oil of 
the malt, &c. In order to do this, care. 
should be taken in the first distillation, that 
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the spirit, especially from malt or grain, 
should be drawn by a gentle fire, by which — 
means great part of the essential oil will be. 
kept from mixing with the spirit ; for expe-— 
rience daily proves, that it is much easier to — 
_ keep asunder than to aepinaie subjects once © 
mixed. 
In order to rectify low wines, they should ; 
be put into a tall body, or alembic, and — 
gently distilled in balnea marie; by this — 
means a large proportion, both of oil and 
phlegm, will remain in the body. But if, 
after this operation, the spirit should be | 
found to have too much of the essential oil, 
it must be let down with fair water, and — 
gently redistilled. By this it may be brought 
to any degree of purity. The redundant oil 
may, however, be separated from proof spirit, | 
_ &c. by the method already proposed, espe- 
cially if it be previously filtrated through 
paper, thick flannel, sand, stone, &c., placing 
at the bottom of each, some cotton wool, for | 
absorbing the oil that escapes the filter. 
But the slowness of this operation has caused 
many distillers to substitute caustic alkalies, 
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which only destroy the natural flavour of the 
spirit. In fact, almost every distiller pre- 
tends to have some secret nostrum for recti- 
fying his spirits ; however, they are all re- 
ducible to three, namely, by fixing alkaline 
salts; by acid spirits mixed with alkaline 
salts, and by saline bodies, and flavouring 
additions. | 

Some distillers use quick-lime in recti= — 
fying their malt spirit, which cleanses it - 
considerably; but if chalk, calcined and well 
purified animal bones, were substituted for 
quick-lime, the spirit would have a’ less” 
alkaline, or nitrous flavour; and consequently — 
the flavouring ingredients might be added 
to it with more success, than by the other 
methods. Neutral salts and soluble tartar 
might also be used: but fine dry sugar seems 
best adapted for the purpose of rectifying 

these spirits; as it readily unites with the 
essential oil; detains, and fixes it, without 
imparting any urinous, alkaline, or other 
nauseous oe to the spirits. 
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CHAP. VIII. 
ON MALT DISTILLING. 


The Common Process. 


Taxe sixty quarters of barley grist, 
ground low, and thirty quarters of pale 
malt, ground rather coarse ; make your lob 
with ten quarters of the malt ground into— 
coarse flour, and thirty barrels of Aquor, at_ 
the heat of one hundred and seventy de- 
_ grees; row or blend them into a uniform 
‘mass, and mix them thoroughly with the 
major part of the first wort, and pump them 
up together into the coolers; when cooled 
to the temperature of fifty-five degrees, they 
are to be let down into the fermenting-back 
to the reserved part of the first worts, say, 
thirty barrels previously pitched at sixty 
degrees, with ten store of fresh porter yeast, 
which with the rest of the worts at fifty-five 
degrees, altogether compose a back of dis- 
tiller’s wash. , 
Take the specific gravity of the worts pre- 
vious to their descent into the backs, and 
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before any yeast is added, and note it down 
- in a book or table prepared for that pur- 
pose ; this do every twelve hours for three 
or four days, during which it may be found 
to increase in gravity and sweetness, from 
the augmenting force of the fermentation ; 
resolving the gluten, and extracting the 
saccharine matter. This is malting in the 
 gyle-tun, or fermenting-back. 

When the gravity seems to be stationary, 
or rather decreasing, a vinous tartness. will 
begin to succeed the previous. sweetness, 
the fermentation become more vigorous, and 
the gravity more rapidly decrease; before 
it arrives at this period, a sensible decrease 
of gravity, and conspicuous change of fla- 
your, from sweet to tart, usually takes 
place. Closely observe every change and 
appearance in the fermentation, and note it 

down in your book. 

Inthe course of twelve or it yt days 
the yeast head will fall quite: flat, which 
denotes the fermentation being nearly over. 
If the heat appears by the thermometer to 
drop, and the fermentation has gone on 
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well; or if the attenuatioh appears by the 
hydrometer, to have reduced the gravity of | 
the wash from its original weight of twenty- ¥ 
eight, thirty, or greater number of pounds, | 
to two, three, or four pounds per barrel, 
and the ‘wash should have a vinous odour — 
and flavour, then all is right. 
At this period some add twenty pounds — 
of common salt, and thirty pounds of flour ; 
rouse and keep the fermenting-back close, ' 
as it should have been during the whole pro- — 
cess. In-three or four days it will taste quite 
tart, and should be immediately distilled. 
The officers-of excise estimate six gallons 
of the wash to produce one gallon of spirit, 
at one to ten over hydrometer proof, and 
compute that 90. quarters of grain, yield- 
ing about 279 barrels, or 9720 gallons of 
wash, produce 1623 gallons of spirit, at 
one to ten over proof; that is, 18 gallons 
per quarter at that strength. This is esti- 
mating at 108 gallons, or three barrels of 
wash to each quarter of grain, and taking 
the produce of spirit at 18 gallons per quar-— 
ter, as before observed. | | 
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The wash duly fermented is committed 
to the still; all the time it is running 
in, it should be roused up, or agitated in 
the fermenting-back by a stirring engine, 
to mix the thick and thin parts together 
into one mass, and enable it to be suffi- 
ciently fluid to flow into the still, where it is 
kept fluid by the stirring engine of the still, 
until it boils, when the agitation of the boil- 
ing usually keeps it from burning, and giving 
empyreumatic or burnt flavour to the low 
wenes ; which taint will inevitably rise from 
the low wines in the spirit still, during the 
doubling or distilling of the spirits of the 
second extraction. 

This spirit is usually sold by weight, de- 
livered to rectifying distillers at one to ten 
over proof, who rectify or distil it over 
again, combining it with certain ingredi- 
ents in order to clarify it from its gross oil 
and other impurities, with the view to 
render it fit for making into gin, brandy, 
rum, and fine cordial compound. 
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vaya Wash, 

One 1 Se of malt will produce about 

one hundred gallons of wash, and this one 

hundred gallons of wash when distilled, will 

produce about nineteen gallons of spirits, at 
one to tem over hydrometer proof. 


Molasses Wash. 


One Luuedyeth weight. of sugar esl pro- . 
duce one hundred gallons of wash, and this 
one hundred: gallons of wash will produce 
from twenty-one to twenty-two gallons of 
spirit, at. one to ten over hydrometer proof: 
the excise duty on this wash is one shilling 
and eightpence gallon. 


Method of Fonmenting and Distilling Mi 0- 
lasses in Great Britian. and Ireland. 


They set the backs in the former by add- 
ing two gallons of water and one: of mo- 
lasses; in the latter they add three of water 
to one gallon of molasses; to. which. (in both 
places) they add about one gallon of barm 
or yeast, to two pandred, and sometimes to 
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three hundred of molasses so mixed ; these 
they blend with a large. birch-broom uni- 
formly together: this they call setting, 
' This must be attended to once or twice a 
day, and the head stirred in or more barm 
added occasionally, or the air partially ex- 
cluded to keep it warm: if it works slow, 
and admitted fully if it works fast. 

In three days, or four at most, the backs 
must be raised, by adding (in Great Bri- 
tain) two gallons of water more to each — 
gallon of molasses se¢; and (in Ireland ) the 
_ game, consequently they work their wash 
one-fifth stronger in Great Britain than in 
Ireland ; and when they wish to evade the 
duty of excise, they work their wash still 
stronger; but this materially hurts the ee 
lity and quantity of the produce. | 
_ In the winter time the water added to 

the backs should be heated to a degree 

below blood warm that the backs are raised 

with, which may be done by heating some 

water scalding hot, not boiling it, in one 

of the stills, and drawing as much in the 

filling-can as will heat the remainder of the 
HZ 


ey 
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cold water to the degree wanted. When 
the intended portion of water is added to 
each back, the same proportion of barm 
1s to be added as at setting, and all blended 
together with the broom: this is termed 
ravsing. ‘The same, or rather more atten- 
tion, must be paid after setting, and barm — 
added if necessary. 

The third stage of fermentation is cut- 
ting, which is performed four, five, or even 
six days after raising, but is seldom de- 
ferred so long; it is done by adding about 
one ounce of jalap-root, in fine powder, to 
every eight or ten hundred weight of mo- 
lasses in summer, and about half as much 
more to the same quantities in winter, with 
the same proportion of barm as at setting 
and raising, which must be blended toge- 
ther with the barm. | This is called cutting 
the backs; which, indeed, it very effectu- 
ally does, cutting down the head or crust of 
flowers or barm, which the intestine motion 
of the fermentation threw up, and commu- — 
nicating a very effectual and quick ferment-_ 
essence through the whole fiuid mass, very 
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distinguishable at the top of the fluid to the 
sight, and also to the ear, the hissing of 
which can now be distinctly heard. As 
this tumultuous motion and hissing noise 
lessens, the operation draws towards a con- 
clusion; and when they can be no longer 
distinguished, which is generally in three 
or four days after cutting, the fermentation 
is over, and the fermented wash is to be 
emptied into the still, and the backs set 
anew, as before directed. ‘This fermented 
wash, distilled as long as a glass of it, 
thrown upon the still-head, will burn or 
take fire from a lighted paper or candle, is 
called low wines, or spirits of the first ex- 
traction. These low wines are kept for - 
three distillations, which quantity generally 
fills the still; which is called doubling, or 
second extraction, and are drawn off as 
before directed. This spirit, lowered with 
water to the hydrometer standard, is called 
proof spirit. 

After the setting of the backs, if an 
addition of the barm does not bring on a 
sensible fermentation through the whole, 
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a five gallon can of warm spent wash, added 
to every two hundred gallons. of the fer- 
menting wash, will in general bring on the 
desired degree of fermentation ; if not, about 
half the quantity of jalap usually used in 
cutting the backs must be added now, and 
the other half at cutting the backs. 

In winter, particularly in frosty weather, 
the part of the still-house where the fer- 
mentation is going on, must be heated to | 
the temperature of temperate on the ther- 
mometer, which will much facilitate the 
process. This may be done by the heat of 
the stills at work in winter; and the excess 
of heat from them in summer may be coun- 
terbalanced by windows contrived to draw 
a current of air across the still-house. 

N. B. Dr. Franklin has observed, that 
the wash in a. distiller’s vat, when in the 
highest and most perfect degree of fermen- 
tation, is about the temperature of animal 
heat; that is, from ninety to ninety-six de- 
grees of Fahrenheit’s thermometer. 
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Of Feints, and their Uses. | 
In many of the recipes which will here- 

after be given, I have orderéd the receiver ; 
to be removed as soon as the feints begin 
to rise, as otherwise the goods would con- 
tract. a. disagreeable taste and smell. It 
is not, however, to be undetstood that 
these feints are to be thrown away, nor 
the working of the still immediately stop- 
ped. As soon, therefore, as you find the 
clear colour of the goods begin to change 
of a bluish or whitish colour, remove the 
receiver, and place another under the nose 
of the worm, and continue the distil- 
lation as long as the liquor running from 
the worm is spirituous, which may be 
known by pouring alittle of it on the still- 
head, and applying a lighted candle to it; 
for if it is spirituous it will burn, but other- 
wise, not. When the feints will no longer 
burn on the still-head, put out the fire, and 
pour the feints into a cask for that purpose ; 
and when, from repeated distillations, you — 
have procured a sufficient quantity of those 
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feints, let the still be charged with them 
almost to the top; then throw into the still 
four pounds of salt, and draw off as you 
would any other charge, as long as the 
spirit extracted is of sufficient strength; 
after which the receiver is to be removed, 
and the feints saved by themselves as before. 
The spirits thus extracted from the feints 
will serve in several compositions as well as 
fresh ; but they are generally used in aniseed 
cordials, because the predominant taste of 
the aniseeds will entirely cover what they 
had before acquired from other ingredients. 
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CHAP. IX. 


FRENCH MODE OF DISTILLING AND PREPARING 
BRANDY. 


Tuis differs in nothing from that com- 
monly practised in England, in the same 
manner as from malt wash, or molasses. 
_ They only observe more particularly, to throw 
a little of the natural lee into the still along 
with the wine, because they find this gives 
their spirit the flavour for which it is so | 
generally admired. But though brandy is 
extracted from wine, experience tells us, that 
there is a great difference in the grapes from 
which the wine is made. Every soil, every — 
climate, every kind of grapes, vary with 
regard to the quantity or quality of spirits 
extracted from them. Some grapes are 
only fit for eating; others for drying; as 
those of Damascus, Corinth, Provence, and 
Avignon, but not fit to make wine. 

' Some wines are proper for distillation, 

others less so. Those of Languedoc and 

Provence afford a great deal of brandy by. 
HOS 
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distillation, when the operation is made in 
their full strength : the Orleans wine, and 
those of Blois, afford stil] more. The best 
wines are those of Cognac and Andaye;. 
which, however, are among those that are 
the least drank in France ; whereas those of 
Burgundy and Champagne, though ofa very 
fine flavour, yield but very little in distilla- 
tion. It must also be further observed, 
that. all the wines for distillation, as those 
of Spain, the Canaries, of Alicant, Cyprus, 
St. Peres, Toquet, Graves, Hungary, and 
others, yield very little brandy by distilla- 
tion, and consequently would cost the dis- 
tiller considerably more than he -could sell 
it for. What is drawn from them, how- 
ever, is good, always retaining their saccha- 
rine quality and rich flavour; but as it grows. 
old, this flavour often becomes aromatic, 
and is not agreeable to all palates. } 

: Hence brandies differ as they are extracted 
from different sorts. of grapes; nor would 
there be so greata similarity as there is, 
between the different kinds of French bran- 
dies, were the strongest wines used for 
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distillation. But this is rarely the case; 
the weakest and lowest flavoured wines — 
only, are drawn for their spirit, or such as 
prove absolutely unfit for any other use.. 

A large quantity of brandies are distilled 
in France during the time of the vintage; 
for all those poor grapes that prove unfit for 
wine, are usually first gathered, « pressed, 
their juices fermented, and directly distilled. 
This rids their hands of the poor grapes at 
once, and leavestheir casks empty for the 
reception of better. It is a general rule in 
France, not to distil any wine that will fetch 
a good price as wine; for in this state the 
profits upon them are much higher than: 
when reduced to brandies. 

The large stock of small wines with which: 
they are almost over-run.in France, suffi- 
ciently accounts for their making such quan- 
tities of brandy, more than in any other 
country, which has a warmer climate, and 
is better adapted to the production of grapes. 

_ Nor’is this the only fand: for French bran- 
dies, for all the wines that turn sharp or 
eager, are condemned to the still, and all. 
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such as they can neither export nor consume 
at home, which amounts to a large quantity, 
as much of that laid in for their families, is 

often so poor as not to keep from one season 
to’another. Hence many English spirits, 
with proper management, are convertible 
into brandies, that in.many respects, pro- 
vided the operation be neatly performed, can 
scarcely be distiriguished from the foreign: 
Even a cyder spirit and a crab spirit; may 
from the first extraction be made to resemble 
the fine and thin brandies of France. The 
art of colouring spirits owes its rise to 
observations on French brandies, and being 
found to have been derived from the oak of 
the cask, it is no difficulty to imitate it to 
perfection. 


To prevent the Deterioration of Brandies. 


It is certain, that when brandy is kept in 
vessels, the pores of which will not admit of 
any transmission of the liquor, as glass, 
for instance, the brandy will improve instead 
of getting worse. We-have no idea of 
bottling offa whole store; but without much 
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expence, we may render the hogsheads ab- 
- solutely impermeable, and besides, the 
expence in doing this, being once under- 
taken, will be available for a considerable 
time. To effect this, a very large tub should 
be well hooped; two layers of oil colours 
then being laid on, this should be followed 
_ by a good coating of pitch and tar; this will 
put every idea of evaporation out of the - 
question. In a barrel thus treated, the 
spirit of the brandy may be preserved three 
years, without the least loss, either in quan- 
tity or quality. These large tubs or reser- 
voirs, being built into the brickwork, &c. 
of the store-house, may serve during a con- 
siderable lapse of time without any repara- 
tion. | 


On the various Methods used for the So- 
phistication of Brandy. 


The first is performed by the addition of 
other fermentable matter to the must, be- 
fore the fermentation has taken place, which 
increases the quantity in proportion to the 
increase of the spirit produced by the matter 
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so added. The quantity of ardent spirit 
being thus augmented in order to render it 
wholesome, it is therefore less corrected. 
This kind of brandy is evidently inferior in 
flavour to the genuine, and in a certain 
degree recedes from those distilled spirits 
which are reckoned safe and wholesome. 
Another method is by adding spirits of 
malt, already distilled, to the wine, or fer- 
mented must, these being the cheapest; but 
they must have been previously rectified for 
this purpose, and indeed for making any 
palatable spirituous liquor whatever. The 
depravity of this kind of brandy is still 
greater than the first ; as it comes over in 
the still, nearly as so much ardent: spirit 
mixed with the brandy; and it will of 
course exert its noxious qualities on those 
who drink it. Some persons adulterate 
brandy by the addition of simple rectified 
spirit, or by counterfeit brandy; but the far 
most general method is by putting a coun« 
terfeit kind to the genuine. This counters. 
feit. brandy is made of malt spirits, first recs. 
tified, then dulcified by re-distillation of acids. 
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The rectification of malt spirit, in order 
to make brandy, is always necessary, on 
account of its being impregnated with a 
proportion of empyreumatic oil in the first 
distillation, which oil is commonly called 
the feints. These give a very disgusting 
taste and smell to the spirit distilled. | 

The substance much used for keeping 
down the feints, is a medicinal preparation, 
lapis infernalis. Its effects with the re- 
distillation brings the ardent. spirit to that 
state in which it abounds with noxious 
qualities; and though it is freed of the 

feints, has a great effect upon its whole- 
someness. Lapis infernalis is made by 
adding lime to pearl-ash, pot-ash, or any 
other vegetable alkaline salt, dissolved in 
water, after they have stood together some 
time, then drawing off the clear fluid, and 
_ evaporating it till a dry mass remain. | 

The acid used in the preparation of coun- 
terfeit brandy, is commonly called sperit of 
nitre, or aqua fortis, which, when combined. 
-with the rectified spirit, raises a flayour and — 
taste much resembling’ those of brandy ;, 
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but if ‘a certain proportion of water be 
mixed with such brandy, a separation of 
the ardent spirit and acid immediately fol- 
- Jow; the noxious effects of these on the 
health of those who drink this kind of 
brandy, are often melancholy in the ex- 
treme. | 3 


French Brandy, from the Apples or Seed 
Pods of Potatoes. - 


For some years past, this has been made 
in the department of La Meurthe. The 
process is very simple: the apples are col-- 
lected when they are perfectly ripe, and 
carefully bruised. The pulp is put by to 
ferment spontaneously. It is afterwards 
distilled, and one hectolitre (one hundred 
pounds) is usually obtained from twenty 
or twenty-four hundred weight of unbruised 
apples. The brandy is of a good flavour. 
It is remarkable, that the apples produce 
about one-tenth of their volume of alcoholic 
matter, while the specific gravity of the 
juice is no more than about one degree of 
the aereometer of M. Baume. Perhaps, in 
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this country, the addition of yeast may be 
necessary to promote the fermentation. 


On the Strength of Brandies. 


In the trade, this is judged by the phial, 
_or by burning. . The phial proof consists in 
agitating the spirit in a bottle, and observ- 
ing the form and magnitude of the bubbles 
that collect round the edge of the liquor, 
technically termed the beads, which are 
larger or smaller, according to the strength — 
or weakness of the spirit. These probably de- 
pend on the solution of resinous matter from 
thecask, which is taken up in great quantities, 
_ the stronger the spirit maybe. Still various 
simple additions to weak spirit may produce 
_ this appearance in it. The proof by burning. 
is also fallacious ; because the magnitude of 
the flame, and quantity of residue in the 
same spirit, vary greatly with the form of 
the vessel it is burnt in. If the vessel be 
kept cool, or suffered to become hot, if it be 
deeper or shallower, the results will not be 
the same in each case. It does not follow, 
however, but that manufacturers and others 
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may, In many instances, receive considerable 
information from these signs in circum- | 
stances exactly alike, and in the course of 
operations wherein it would be inconvenient 
to recur continually to experiments of spe- 
cific gravity. The importance of this object, 
as well for the purposes of revenue as of 
commerce, induced the British government — 
to employ Dr. Blagden, to institute a very — 
minute and accurate series of experiments, 
which were published in the Philosophical — 
Transactions for the year 1790. 
The peculiar excellence and variety of 
French brandies, is ascribed by Mr. More- 
wood, in his “ Essay on the Inventions and 
Customs of both Ancients and Moderns 
in the Use of Inebriating Liquors, &c. 
on Distillation,” to the wine of every de- 
scription used in that process. ‘‘ Formerly 
(he observes), aromatic seeds and juices 
were made use of, but that practice has 
been long since abandoned. 

‘The general method now observed in 
the manufacture, differs in nothing from — 
that practised in the distillation of malt 
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wash or molasses in Great Britain, except 
that a little of the natural lees is thrown 
into the still along with the wine, to improve | 
_the flavour. The stills through which they 
run it, are made of copper, with broad bot- 
toms, set in brick-work, with proper flues 
and dampers. To ascertain the strength, 
a small quantity of brandy at the run, Is 
put into a very clear glass bottle of four or 
five inches in length, and swelled at the 
centre, which being well shaken, the size 
and stability of the bead determines the 
quality of the liquor, and the state of the 
still. But although this is the old and 
common practice, it is pretty certain that 
the hydrometer is used where great accuracy 
is required. The stills are worked by small 
pieces of wood, mostly ash; the head of the 
still is taken off at each time of charging, 
and the furnace filled with wood. The 
dampers are then closed, and not opened 


unless the fire is too dull to give it air. 


This requires caution ; for if the fire gets 
strong, there is danger that the still may be 
burned, or the head blown off; to prevent — 


5 
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which, cold water is thrown on the head 
and worm ; an expedient that not only con- 
tributes to cool the still, but to deprive the 
Jiquor of its pungency.” 
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CHAP. X. 
MALT WHISKY. 


Tue term distillation is often applied in 
this country, to the whole process of con- 
- verting malt or other saccharine matter into 
spirits or alcohol. 

In making malt whisky, one part of bruis- 
ed malt, with from four to nine parts of 
barley meal, and a proportion of seeds of 
oats, corresponding to that of the raw grain, 
are infused in a mash-tun of cast iron, with 
from twelve to thirteen gallons-of water, at 
160° Fahrenheit, for every bushel of the 
mixed farinaceous matter. The agitation 
then given by manual labour or machinery 
to break down, and equally to diffuse the — 
lumps of meal, constitutes the process of 
mashing. This operation continues two 
hours, or upwards, according to the pro- 
portion of unmalted barley ; during which 
the temperature is kept up by the affusion 
of seven or eight additional gallons of water, 
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a few degrees under the boiling tempe- 
rature. | | 
The infusion termed wort, having become 
progressively sweeter, is allowed to settle 
for two hours, and is run off from the top. 
to the amount of one-third of the bulk of 
the water employed. About eight gallons 
of more water, a little under 200° Fahren- 
heit, are now admitted to the residuum, 
infused for nearly half an hour with agita- 
tion, and then left: to subside for nearly an 
hour and a half, when it is drawn off. 
Sometimes a third affusion of boiling water, 
equal to the first quantity, is made, and 
this infusion is generally reserved to be 
poured on the new farine ; or it is concen- 
trated by met and added to the former 
liquors. | 
To prevent acetification, it is necessary to 
cool the worts down to the proper fermenting 
temperature of 70° or 65°, as rapidly as pos- — 
sible. Hence they are pumped immediately 
from the mash-tun into extensive wooden — 
troughs, two or three inches deep, exposed 
in open sheds to the cool air; or they are 


MALT WHISKY. 167 


made to traverse the convolutions of .a-pipe 
immersed in cold water. The wort now 
being run into a fermenting tun, yeast is 
. introduced, and added in nearly equal suc- 
cessive portions during three days, amount- 
ing in all to about one gallon for every two 
bushels of farinaceous matter. The tem- 
perature rises in three or four days to its 
maximum of 80°; and at the end of eight or 
twelve days, the fermentation is completed, 
the tuns being closed up during the last half 
of the period. The distillers do not collect 
the yeast from their fermenting tuns, but 
allow it to fall down, on the supposition 
that it enhances the quantity of alcohol. 

Some years ago, when the manufacturer 
paid a duty for the season, merely accord- 
-ing to the measurement of his still, it was 
his interest to work it off with the utmost 
possible speed. Hence the still and furnace 
contrived by some ingenious Scotch distil- 
lers, and before alluded to. Quick distil- 
lation, however, does not injure the flavour 
of spirits; this depending almost entirely 
upon the mode of conducting the previous 
fermentation. 
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In distilling off the spirit from the fer-— 
mented wort or wash, a hydrometer 1 is used 
to ascertain its progressive diminution of 
strength; and when it acquires a certain 
weakness, the process is stopped, by open- _ 
ing the stop-cock of the pipe which issues 
from the bottom of the still, and the spent 
wash is removed. There is generally intro- 
duced into the still, a bit of soap, whose oily 
principle spreading on the surface of the 
boiling liquor, breaks the large bubbles, and 
of course checks the tendency to froth up. 


169 


CHAP. XL 


DUTCH GENEVA. 


Tue Dutch have long been famous for 
the manufacture of an excellent-kind of 
spirits, known in England by the name of 
Hollands. A gentleman some years ago 
went over to Holland, on purpose to make 
_ himself acquainted with the process, with a 
view of introducing it into Scotland. But 
the severe laws by which the Scotch dis- 
tillers were soon after bound, put it out. of 
his power to execute his plan. The Dutch, 
he observed, mash 112 pounds of. barley 
malt, and 228 pounds of rye meal, together 
with 460 gallons of water, of the temperature 
of 162°. After the infusion has stood a 
sufficient time, cold water is added, till the 
‘strength of the wort is reduced to forty-five 
_ pounds per barrel. The whole is then put 
into a fermenting back, at the temperature 
of 80°. The vessel is capable of holding 
about 500 gallons. Half a gallon of yeast: 

I ) 
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is added. The temperature rises to 90°; 
and the fermentation is over in forty-eight 
hours. The attenuation is such, that the 
strength of the wash is not reduced lower 
Ben fifteen pounds per barrel. 

« The experiment: of manufacturing: Hol- 
lands gin inthis country, has.been triedcat 
Maidstone by a Mr. Bishop, who had interest 
enough.with Mr. Pitt to get a special: clause 
inserted in the act passed for this purpose ; 
however, the manufactory was never- suc- 
eessful. ‘The Maidstone Hollands never 
acquired. much reputation ; the concern lan- 
ouished some years, and then terminated in 
a bankruptcy. Some attempts to revive it 
have however been made. | 
The following has’ been given ‘as the 
Dutch method of ‘making Geneva: one 
hundred weight of: barley malt, and two of 
rye meal, are mashed with 460 gallons of | 
water, heated» to 162° Fahrenheit. After 
the faring have been infused for a sufficient 
‘time, cold water is to be added, till'the wort | 
becomes equivalent to forty-five pounds of 
saccharine matter per barrel. Into.a vessel 


- 
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of 500 gallons capacity, the wort is now to. 


be put, at the temperature of 80°, with half 
a gallon of yeast. The fermentation in- 
stantly begins, and is finished in forty-eight 
hours, during which the heat rises to 90°. 
The wash, not: reduced lower than twelve or 


fifteen pounds per barrel, is put into the still 


along with the grains. Three distillations 
are required ; and at the last a few juniper 


berries and hops are introduced, ‘tocome 


municate a flavour. ~The attenuation of 
forty-five pounds in the wort, to:only fifteen 
in the wash, shews that’ the ea og vam is 


_ here very imperfect: and uneconomical ; 
_ indeed we might infer from the small pro- 


portion of yeast, and the precipitancy of the 
process of fermentation. On the other hand, 


the very large proportion of the porter yeast, 


In a corrupting state, used by the Scotch 


distillers, cannot fail to injure the flavour of 

rr, spirits. | 
The finest Hollands geneva is said to be 

men in Holland from a spirit drawn from — 


_ wheat; mixed: with a third or fourth. part 


of malted barley; and’ twice rectified over 


12 
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juniper berries; but in general, rye meal is 
used instead of wheat. They pay so much 
regard to the water employed, that many 
distillers send vessels to the Meuse on pur- 
pose to fetch it; but all use the softest and 
clearest river water they can get. In Eng- 
land, it is the common practice to add oil of 
turpentine, in the proportion of two ounces 
to ten gallons of raw spirit, with three hand- 
fuls of bay salt, and these to be drawn off 
till the feints begin to rise. 

Corn, orspirit of molasses, isalso flavoured ~ 
by a variety of aromatics, with or without 
sugar, to please different palates; all of 

which are included under the technical term’ 
of compounds, or cordials. - _ Other articles 
have been employed for the fabrication of | 
spirit, though not commonly ; for instance, 
carrots and potatoes. Professor Proust says, 
that from the fruit of the carob tree, he 
has obtained good brandy, in the proportion 
of a pint from five pounds of the dried 
fruit. | 
To obtain pure ATES different processes, 
have been recommended ; but the purest, 
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‘rectified spirit, obtained as above described, 
being least contaminated with foreign matter, 
should be preferred. Rouelle recommends 
the drawing off half the spirit in a water 
bath; then to rectify this twice more, drawing 
off two-thirds each time: to add water to 
this alcohol, which will turn it milky, by 
separating the essential oil remaining in it; 
to distil the spirit from this water, and finally 
reetify it by one more distillation. 

Baumé, another French writer, sets apart 
the first ruaning when. about one-fourth is 
come over, and continues the distillation till 
he has drawn off about as much more, or till 
the liquor runs off milky. The last running 
he puts into the still again, and mixes the 
first half of what comes over with the pre- 
ceding first produet. This process he re- 
peats again, when all'the first products mixed 
_ together ‘are distilled afresh. When about 
half the liquor is come over, this is to be set 
apart as pure alcohol. a 

Alcohol in this state, notwithstanding, is — 
not so pure as when, using the language of — 
the old chemists, it has been dephlegmated, 
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or still-further freed from water, by means 
of'some alkaline salt. Boerhaave recom- 
- mended for this purpose the muriate of soda, 
deprived of its water of crystallization by 
heat, andadded hot to the spirit; but the sub- 
carbonate of pot-ash is preferable. About a 
third of ‘the weight of the alcohol should be } 
added to-it ina glass vessel well shaken, and 
- then suffered to subside. The salt will be 
moistened. by the water absorbed from the 
alcohol; which being decanted, more of the 
salt. is to be added ;' and this is to be con- 
tinued ull the salt falls dry to the bottom. 
of the vessel. -'The‘alcohol in this state will 
be reddened by a portion of the pure pot-ash, 
which it will hold in solution, from which it 
must be freed by distillation in a water bath. 
Dry muriate of lime may be substituted ad- 
vantageously for the alkal. . 

Lastly, as alcohol is’ much lighter than 
water, its specific gravity is adopted as the 
test of its purity. Foureroy considers it as 
rectified to the highest point, when: its 
specific gravity is 829, that of water being 
1000; and perhaps this is as far as it can be 
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carried by the proers of Rouelle, or Baume, 
simply. 


To determine the Strength or pany ae | 
of Spirits, | 


Baiore this can be well done, the following , 
requisites must) be: obtained); : the specific 
gravity of a certainnumber of mixtures of 
alcohol and: water, must be! taken so near 
each other, as that. the mtermediate specific. 
gravities: may perceptibly differ from. those 
deduced from, the supposition: of »a mere 
mixture :of the flaids; the . expansions or 
variations of specific gravity in these mix- 
tures. must: be determined at different tem= 
peratures ; some easy method must be con- 
trived for determining the presence and 
quantity of saccharine or oleagenous matter 
which the:spirit may hold in solution, and 
the effect of such ‘solution on the specific 
gravity; and lastly, the ‘specific gravity of 
the fluid, must be ascertained by a proper 
floating instrument, with a graduated stem, 
6r set ‘of weights, or which may be more 
convenient, with both. 
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Brewing for Hollands Gin. 


‘Their grist is composed of ten quarters of — 
malt, ground considerably finer than our 
malt distillers’ barley grist, and three quarters 
of rye meal; or, more frequently, of ten 
_ quarters of rye, and three quarters of malt 
meal. The ten quarters are first mashed 
with the least quantity of cold water it is 
possible to blend it up with; when uniformly 
incorporated, as much boiling water isadded 
as forms it into a thin bitter ; it is then put 
into one, two, or more casks, or gyle tuns, 
with a much less quantity of yeast than is 
usually employed by our own distillers. 
Generally on the third day they add the malt 
or rye meal, previously made into a kind of 
lob, prepared in similar manner, except in not 
being so much diluted ; but not before it comes 
to the temperature of the fermenting wash ; 
at the same time adding full as much yeast 
as when at first settang the backs. 

The principal secret in the management 
of the mashing part of the business is, in 
first thoroughly mixing the malt with the 
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cold water, that it may still remain suffi- 
ciently thin after the addition of the fine 
meal, under the form of lob, and in well 
rousing all together in the back, that the 
wash may besufficiently diluted for distilling, 
without endangering its burning to the bot- 
tom of the still. Thus they commodiously 
reduce the business of brewing and fer- 
menting to one operation. By uniformly 
_using’cold water to wet the malt, all danger 
of clogging the spending of the tap would be 
necessarily avoided ; but here, there is no 
occasion to do any thing more than to dilute 
the wash, consisting of the whole of the | 
grain, thin enough to be fermented and dis- 
tilled together, by which. means the spirit 
of the bran and husky. part, as well.as of 
the flour ofthe grain. are: completely ex- _ 
tracted ; yet their wash, compared to ours, 
is about three-eighths thinner. 

For these reasons, they obtain more spirit 
from their grain than-we do, and of a better 
quality, with: not-half the trouble taken by 
our distiller. Their backs usually contain 

as much wash as serves for one distillation. 
1.8. 
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The gravity of the distillers’ wash at Wee- 
soppe;.in the neighbourhood of Amsterdam, 
in 1804, weighed but eighteen pounds per 
barrel, very little more than half the gravity 
of ours. Their stills usually are from three 
to five hundred gallons each: they constantly 
draw off three cans of phlegm, after the 
runnings cease to burn on the head_of the 
still, when distilling wash ; and five cans 
distilling low wines; a practice we are un- 
acquainted with, we usually drawing our 
fire as soon as the runnings from the still 
burn languidly on the still-head. 

This, and the great quantity of rye they 
use, causes their spirit to be so much more 
acid; and the diluteness of their wash is a 
very good reason for the greater purity of 
their spirit; though most writers mistakenly 
say, our spirit is much clearer. 

Rectification into Hollands Gin. 
- 'To every twenty gallons of spirits of the 
second extraction, about the strength of | 
proof spirit, take three pounds of juniper 
berries, and two ounces of oil juniper, and 
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distil with a'slow fire until the feints begin 
to rise, then change the receiving can ; this 
produces the best Rotterdam gin. An in- 
ferior kind is made with a still less pro- 
portion of berries, sweet fennel seeds and 
Strasburgh turpentine, without a drop of 
juniper’ oil. “It, and a better sort, but. in- 
ferior to the Rotterdam gin, are made at 
Weesoppe.. 

The® distillers’ wash at Schiedam and — 
Rotterdam are still lighter than at Wee- 
soppe. Strasburgh turpentine is of a yel- 
lowish> brown colour, and very fragrant 
_ agreeable ‘smell, ‘its taste is the bitterest, 
yet the least acid of the turpentines. The 
juniper berries are so very cheap in Holland, 
that they must have more reasons than mere 
cheapness for being so much more sparing 
of their’ “consumption than our distillers. 
Indeed they are not in the habit of wasting 
| a thing. , 

Mr. Morewood. thus describes two prin- 
| sip modes observed in preparing the wash 
for geneva in Holland : “A quantity of flour 
‘of rye,’ coarsely. ground, is mixed with a 
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third or fourth part of barley malt propor- 
tioned to the size of the tub in which the 
vinous fermentation is to be effected. This 
they mix with cold water, and’ then stir it 
with the hand, to prevent the flour from 
gathering. into lumps, and to facilitate its 
dissolution. When this point is attained, 
-water is added, of: the heat of the human 
blood. The whole is well stirred, after 
which the ferment is mixed with the wort, 
being previously diluted with a little of the 
liquor. The fermentation generally begins 
six hours afterwards ; if it commence earlier, 
there is reason to apprehend it will be too 
strong, and means are employed to check it. 
If the fermentation be well conducted, it 
generally terminates on the third day, when 
the liquor grows transparent, and assumes 
an acrid taste, hot and biting on the tongue. 
The wash is then well roused, and the mash 
with all the corn, is put into the still, and — 
~ ‘then-commences the first:distillation, which 
is conducted very slowly, which is a matter 
of the utmost importance. This liquor. is 
then rectified, over: juniper-berries once ox 
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twice, according to the sort of spirit which 
it is intended to produce. For common use 
one rectification is deemed sufficient, though: 
it is not considered so fine, pleasant, or de- 
licate, as that which has undergone several 
rectifications, and which is called double 
geneva. Some distillers mix the juniper 
berries with the wort, and ferment’ them 
together, but in that case they only draw a 
spirit from it for the use of the interior, or 
for exportation to England; the juniper, - 
however, is most commonly used at the 
rectification, and not before.’ __ 

‘‘In the second method pursued by the. 
best distillers, the malt and rye are mixed. 
with warm water in given proportions, and 
thoroughly blended together until all the — 
farinaceous substance is incorporated; the 
liquid is then allowed to rest until the flour 
has settled at the bottom. The wort is 
afterwards permitted to flow into. the fer- 

menting tub, where asimilar operation takes 
place with another quantity of water poured 
upon the same grain, and these operations. 
_ are repeated until the wort thus drawn from. 
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it at different times has abstracted the whole 
saccharine matter into the flour. This liquid 
is put into the fermenting tun or vessel, and 
when it comes to the proper temperature, 
about blood heat, the ferment, or yeast, is 
added. The fermentation: is’ considered 

fiiore mild and regular by this method than — 
the other. Some pour all the water they 
intend to use into the tub or kieve, at once, 
and put the flour gently into it, while two or 
more persons are employed in stirring it with 
sticks, made for that purpose, to mix the flour, 
and to prevent it from gathering into lumps; 
when the whole of it is properly reduced 
and mixed together, they proceed to draw » 
it off into a cooler before it is put into’ the 
fermenting vessel. In all cases, the gravity 
of the worts is low, seldom exceeding forty ; 
is and by distilling from’ a mixture of wash 
and grains, the produce is’ allowed to be 
much greater than ‘that obtained in Great 
Britain from potatoe alone.” 
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Recipe for making Ten Gallons of Royal 
Geneva by Distillation. | 


Take of juniper berries, three pounds; 
_ proof spirits, ten gallons; water, fourgallons. 
_ Draw off by a gentle fire till the feints begin 
to.rise,. and make up your. goods to the 
strength required with clean water. The 
distillers generally call those goods. which 
are made up proof, by the name of royal. 
Common Gin by Distillation. 

_ Take of ordinary malt spirits, ten gallons; 
oil of turpentine, two ounces; juniper berries, 
one pound; sweet fennel and caraway seeds, 
of each four handfuls ; bay salt, three hand- 
fuls. Draw off-by.a gentle fire till the feints 
begin to rise, and. make up your goods to the 
strength required. Say, ten gallons of spirit 
_ will make about fifteen gallons of common 
gin | | 
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CHAP. XII. 
_ SUGAR SPIRIT, AND VARIOUS PROCESSES. 


_ Bya sugar spirit, is meant that spirit 
extracted from the washings, skimmings, 
dross, and waste of the boiling-house. 


These drossy parts of the sugar are to be ~ 


diluted with water, fermented in the same 
manner as. molasses or wash, and then dis- 
tilled in the common method. And if the 
operation be carefully performed, and the 
spirit well rectified, it may be mixed with 
foreign brandies, and even Cognac in a 


large proportion, to great advantage-; for 


this spirit will be found superior to that-ex- 
tracted from treacle, and consequently more 
proper for these uses. In Barbadoes, a 


very good spirit of this kind is prepared’ from 


the cane juice, called cane spirit, resem- 
bling very pure rum. 


Raisin Spirits. 


By raisin spirit, we understand that ex- 


SUGAR SPIRIT. 185 


tracted from raisins, after a ‘proper: fermen- 
tation. 

In order to extract this spirit, the raisins 
must he infused in a Ltn ian quantity of 
water, and fermented. 

When the fermentation is completed, the 


_whole is to be thrown into the still, and 
spirits extracted by a strong fire. 
-» The reason why we here direct a strong 


fire, is, because by that means a greater 
quantity of the essential oil will come over 


the helm with the spirit, which will render 
it much fitter for the distiller’s purpose ; 


for this spirit is generally used to mix with 
common malt goods: and it is surprising 
how far it will go in this respect, ten gal- 
lons of it being often sufficient to give a 
determining flavour, and agreeable vinosity 
to a whole piece of malt spirit. | 
N. B. In the same manner a spirit may 
be obtained from cider. But its particular 
flavour is not so desirable as that obtained 
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~ Preparation of Rum in the West Indies. 
_ In the still-house as. well as the boiling- 
house, the greatest cleanliness is necessary ; 
the vats at the beginning, of the crop ought 
to be well washed out, both with warm and 
cold water, to divest them of any sour stuff 
which may have accumulated or adhered to 
their, bottoms and sides, since they were 
last. in use; and.if every vat,.just-before the 
first, setting, or mixing the, liquor in» it, 
were to be, rinsed with alittle rum, the 
distiller. would be, amply repaid for. this 
trifling expence and ‘trouble... 7h ware 
In setting the. first round, of. liquor; .a 
greater proportion of skimming from .the 
sugar-pans must be,used. than will after- 
wards be necessary, as. the distiller has no 
good lees, and. very little molasses, ‘to add 
to the mass ; and besides,, the skimmings at 
this time are not so rich as they will be 
some. time hence; in March, April, or May, 
which are esteemed the best yielding 
months. . The following proportions will 
succeed well in the beginning: for every 
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one hundred gallons your vat contains, put 
forty-five gallons of skimmings, and. five 
gallons of molasses, to fifty gallons of water. 

When you havegot good lees, or returns, 
as they are commonly. called, mix equal 
quantities of skimmings, lees, and water, 
and for every one-hundred gallons, add ten 
gallons of molasses. 

When the mill is going, and simurétore 
you have no skimmings, mix equal parts of 
dees and water, and for every hundred gal- 
lons, add twenty gallons of molasses. ’ 
© From liquor’set*in: these proportions, the 
distiller may expect to obtain from ten to 
fifteen per cent of Leeward Islands proof 
yum, and twice as: much ow wines.—But 
the quantity of spirit will depend greatly on. 
the quality of the ingredients, and in some 
measure on the:weather; therefore an intel- 
ligent: distiller will vary his’ proportions 
: accordingly. | : 


: The. Reiko ts Rumi in. the West Indies. 


’ Rum differs from what we simply. call 
| sugar spirit, as it contains more of the 


e 
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| 


natural flavour, or essential oil of the sugar- _ 
cane; a great deal of raw juice, and even 
parts of the cane itself, being often fer-— 
~ mented in the liquor, or solution of which 


the rum is prepared. 

From hence it is generally thought, that 
the rum derives its flavour from the cane 
itself. 


Some, indeed, are of opinion, that the 
eily favour of the rum proceeds from the 


large quantity of fat used. in jibes) the 
sugar. 
This fat, indeed, if coarse, will give a 
rancid flavour to the spirit in our distilla- 
tions of the sugar liquor, or wash, from our 
refining sugar-houses at home; but this is 
nothing like the flavour of rum. 


Great quantities of rum are made at 


Jamaica, Barbadoes; Antigua, and other 
sugar islands. The method of making it is 
this: when a sufficient stock of materials is 
got together, they add water to them, and 
ferment them in the common method, though 
the fermentation is always carried on very 


slowly at first; because, at the beginning 
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of the season for making rum in the islands, 
they want yeast to make it work; but after 
this, they, by degrees, procure a sufficient 
quantity of the ferment, which arises up as 
a head to the liquor in the operation ; and. 
thus they are able afterwards to ferment, 
and make their rum with a great deal of 
expedition, and in very large quantities. 

_ When the wash is fully fermented, or to. 
a due degree of acidity, the distillation is 
carried on in the common way, and the 
spirit is made up proof, though sometimes 
itis reduced to a much greater. degree of 
strength, nearly approaching to that of al- 
cohol, or spirits of wine; and it is then. 
called double distilled ram. | 8 
It would be easy to rectify the spirit, and 
bring it to a much greater degree of purity 
than we usually find it to be of, if it did 
not bring over in the distillation so large.a, 
quantity of the gross oil, which is often so, 
disagreeable, that the rum must be suffered 
tolie by a long time to mellow, before. it- 
can be used; whereas, if well rectified, its 
flavour would be much less, and. conse-; . 
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quently much more agreeable to the pa- 
late. | 4 ‘od c¥ 
The best state to keep. rum, both for, 
exportation and other uses, 1s doubtless: in, 
that of alcohol, or rectified: spirits. | In:this” 
manner, it would:be contained in half the 
bulk it usually is, and might be let down to, 
the common proof strength with water, when, | 
necessary. y aid : 


To make up Rum, Brandy, and Hollands 

On the arrival of the West India fleets, it 
+s usual for dealers. in. spirits to purchase. 
large quantities of rum from. the importers. 
at once, and acquairit their correspondents. 
therewith, and the price they then. bear; 
part of the rums ‘are bonded, and the re- 
mainder taken home. Preparation being 
made for their reception, the above rums. 
are carted home, and started into a back or 
a. large vessel, the over proof reduced with 
water. ‘They are now well rummaged, and) 
farther reduced, suppose we say to oné in) 
ten under proof, which is a good mercantile 
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strength. ‘In purchasing rums, ‘you may 
have some from Barbadoes; Antigua, and: 
other sugar plantations, as well as Jamaica; 
for it cannot be supposed that Jamaica’ can 
supply all the country with rums ; therefore 
by mixing the different rums together, and 
letting them remain in. the aforesaid back 
till they are wanted; will greatly: mellow 
and improve their flavour. yA 

Having given the process, it is necessary 
to demonstrate clearly what each puncheon 
stands you in. 


Made 1 up Rum. 


Jamaica rum 100 gallons, one to three and 
four per cent: ' 
The per cents 87 reduced 
187. gallons of proof 
» spirits, at18s. | 
per gallon... .£123, 9) 0 
_ 17 further.. sama 
ie tok in LO. 
154 gallons, 1 in 10 
ee under proof, at 
(19s. per gallon 146 0 


0 
: Bought at-first cost... 2... 123. 0.0 
£23 6.0 
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It appears by this calculation, there is. a_ 
profit on each puncheon, of 231. 6s. From 
this sum, the various expences and losses 
must be deducted, and the remainder will | 
be the distiller’s profit. 


ee a es SS ee ee Se Fn 


The above calculations will answer for 
brandy and Hollands geneva, and you can’ | 


make them up to any strength, but not 


under one in six. 


To make British Brandy. 


To sixty gallons of clean rectified spirits, 
put one pound of sweet spirit of nitre, one 
pound of cassia buds, ground, one pound of 
bitter almond meal (cassia and almond 
meal to be mixed ‘together before they are. 


put to the spirits), two ounces of orris root, ; 
sliced (not powdered), and about thirty or 
forty prune stones, pounded; rummage them — 


all well together two or three times a day, 


for three days or more; let them settle, then 
add one gallon of the best wine vinegar, | 
and if you wish to have it better than Bri- 


tish brandy is in common, add to: every 
four gallons, one gallon of foreign brandy, 
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which will make it*nearly equals to foreign 
itself. 

» To make an Artificial Proof: 
_ To make an artificial proof for spirits, 
take pearl-ashes, a quarter of a pound; pot- 
ashes, ditto; soper’s lye-water, three quarts ; 
one ounce of the oil of vitriol; one pint of 
the oil of almonds ; limaswater, one gallon; 
add ‘a little of this mixture to your goods, 
by degrees, till you: find it carries a ‘cies 
head. 
Notwithstanding I have given this recipe, 
I'do not recommend any person in the spirit 
trade to make use of it. 


, To make a Four avons Cash of Lime- 
- Water. 


Take eight pounds of unslacked Lis} put 
it into a pail or‘tub, and’ pour on it three 
‘quarts of water to dissolve it; in about an 
hour after, add three gallons more of. water, 
and let it stand for twenty-four hours, then 
pour the fine off into your four gallon cask, 
and puta cock i in it, and it is always ready 
for use. BD 
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Some may think lime-water: is. very un 
wholesome, but it is quite the contrary; 16 
is much ysed in medicine, a andthe distillers — 
wash their back, with, it. 

‘The Vatriolic Liquor, or Ether. 

Take of. rectified spirit of wine, oil of, e 
vitriol, of each thirty-two ounces ;, pour the. 
spirit.into, a glass retort, that; will bear the. — 
sudden. heat, and pour the acid at, once, 3 
upon it; mix them eradually and cautiously, 
together, by, gently shaking the retort ; and 
immediately distil, by a sand.heat, prepared 
before-hand for that purpose, the,recipient. 
_ being placed in a vessel of snow or water. 
The fire should be so regulated, that: the 
liquor may boil as soom as possible, and 
continue to, boil’ till sixteen. ounces are: dis- 
tilled, when the.retort is to be removed. — 

To the distilled: liquor additwo drachms 
of the, stronger common caustic, and distil 
again, from avery high retort, with.a. very: 
gentle. fire, the’ recipient. being: placed; as. 
before in, a. refrigeratory. Continue; the 
distillation till ten ounces are drawn off; 
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To the acid residuum, after the distilla-. 
tion, if you pour sixteen ounces of rectified 
spirit of wine, and repeat: the: distillation, 
more ethereal liquor may be obtained, and 
this. process‘may be repeated: several times. 

~ The preparation of this singular fluid has 
hitherto been: confined to few hands; for 
though several.processes have been published 
_ for obtaining it, the'success of most of thei 
is’ precarious, and some of them are ac- 
companied with danger to the operator. 
Where the: dulcified ‘spirit only:is the object; 
the method, as before directed for it, suc- _ 
ceeds to: perfection ;: but when it is made 
with a view to the other, a variation is 
necessary, for only a small quantity of ether 
can be separated from the spirit so prepared ; 
there, the’ distillation is performed with an 
equable and gentle heat; here, the fire 
should be hastily raised, soas to make the 
liquor boil; for on this cireumstance. the 
produce:of ee principally depends;. 
Ether is the lightest,’ most volatile; and 
inflammable of all: known liquids. It: is 
: pane than the most highly rectified spirit 
K 2 
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of wine, in proportion of about seven to 
eight. A drop let fall on the hand, eva- 
" porates almost in.an instant, scarcely ren- 
dering the part moist. It does not. mix, 
but only in a‘small quantity, with water, 
spirit of wine, alkaline lixivia, volatile’ al- 
kaline ‘spirits, or acids; but is a powerful 
dissolvent for oils, balsams, resins, and. 
other analogous substances. It has a fragrant 
odour, which, in consequence of the vola- 
tility of the fluid, is diffused through’a large - 
space. Its medical virtues are not as yet 
~ much known, though it is not to be doubted 
~ that a fluid of so much subtilty must have 
considerable effects. It has often been found 
to give ease in violent head-achs, by being 
applied externally to the part, and to’ re- 


~~ Fieve the tooth-ach, ‘by being laid on: the 


afflicted jaw. | It has been given also inter- 
nally, with benefit, in hooping coughs and 
hysterical cases, from two or three drops to 
five and twenty, in a glass of wine cor 
water, which should be swallowed as:quick — 
as possible, as the ether so “hese exhales! 
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Dulcified Spirit of Nitre. 

Take of rectified spirit: of wine, three 
pounds ; nitrous acid, one pound; pour the 
rectified spirit of wine intoa large bolt head, 
placed in a vessel of cold-water, and: add, . 
by degrees, the acid, carefully shaking the 
vessel ;.set it in a cool place, lightly stop- 
ped, for seven days; afterwards distil the 
liquor in a water-bath, the receiver being 
placed in a vessel filled either with water 
or snow, as long as any spirit arises. 

: Here the operator must take care not to. 
Hivert the order of mixing the two liquors, 
by pouring the vinous’ spirit into the acid ; 
for if he should, a violent éffervescence and 
heat. would ensue, and the matter be dis- 
persed: in. highly noxious’ red fumes. The 
most. convenient and safe method of per- 
forming: the mixture seems to be, to put the 
inflammable spirit into a glass body, »with 
_a/ narrow mouth, placed under a chimney, 
and to pour the acid upon it, by means of a 
glass funnel, in very small quantities at a 
pees shaling the vessel as soon as the 
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effervescence ensuing upon each addition 
ceases, before a fresh quantity-is put in. 

By these means the» glass will be heated 
equally, and be; prevented from. breaking. — 
During the action of the two’ ‘spirits upon 
one another, the vessel should *be lightly — 
covered ; ‘if close ‘stopped, it will burst, and 
if left entirely open, some of the more va- 
luable parts will exhale.* Lemery ‘directs 

the mixture to be made in an/open vessel, — 
by which unscientifical procedure he usually — 
lost, as-he himself observes, half his Jiquor: 
and we may presume that ‘the remainder 
was not the medicine here intended. : 
_ Dulcified spirit of nitre has beew long 

held, and not undeservedly, in great esteenv. 
It quenches thirst, promotes the natural’ se- 
cretions, expels flatulencies, and moderately 
strengthens the stomach. It may be given 
from twenty drops to a drachm, ‘mwater, 
tea, or wine. Mixed with a small quantity 
of spirit of hartshorn, the spirituous ‘volatilis 
aromaticus, or any other alkaline spirit, at 
proves a mild, yet efficacious, diaphoretic, 
and ‘often notably diuretic ; especially “in 
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some febrile cases, where such ‘a ‘salatary 

- evacuation is wanted. A small proportion 

of this spirit, added to malt spirits, gives 

them a flavour. bara to that’ ee French 
brandy... 


The Qualities of Rectified Spirit of Wine. 
_ We ‘have seen. that these spirits, from 
whatever vegetable subjects they have been 
- produced, are, when perfectly pure, the same. 
They have a hot pungent. taste, without any 
particular flavour; they readily catch flame, 
and burn entirely away, without leaving 
any marks of an aqueous moisture behind ; 
distilled by a heat fess than that of boiling 
water, they totally arise, the Jast runnings 
proving as flavourless and inflammable as 
the ‘first: they dissolve essential vegetable 
oils and resins. into an uniform prernes® 
fluid. a 

The spirits. ate are ightéat of alnstist all 
known liquors; expressed oils, which swim 
upon water, sink in these to the bottom; a 
measure which contains ten Ounces by Weight 

of water, will hold little more than eight 
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and a'quarter of purée spirit. The.uses of. 
vinous spirits, as menstrua for the virtues of. 
other medicines, we have.seen, and in this 
place consider only their own. ‘i 

Pure alcohol coagulates all the fluids of 
animal bodies, except urine, and hardens the 
solid parts; applied externally, it strength- 
ens the vessels, thickens the juices in them, 
and thus powerfully restrains hemorrhages. 
It instantly contracts the. extremities of the 
nerves. it. touches, and deprives. them. of 
sense and motion, by these. means easing 
them of pain, but at the same time destroy- 
ing their use. Hence employing spirituous. 
liquors in fomentation (notwithstanding the 
the specious titles of vivifying, heating, re- 
storing mobility, resolving, dissipating, and _ 
the like, usually attributed to, them) may 
sometimes be attended with unhappy con- 
sequences. These liquors received undiluted 
‘ato the stomach, produce the same effects, 
thickening the fluid and contracting all the 
solid parts which they touch, and destroying, 
at least for a time, their use and. office: if 
the quantity be considerable, a palsy or 
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apoplexy follows, which ends in death: 
Taken in asmall quantity, and duly diluted, 
they brace up the fibres, raise the spirits, 
and promote agility; if further continued, 
the senses are disordered, voluntary motion 
destroyed, and at length the same mconve- 
niences brought on as. before. Vinous 
spirits, therefore, in small quantities, and 

properly diluted, may be applied to useful 
_ purposes in the cure of diseases; whilst in 
larger ones, or if: their use be long continued, 
_ they act as a poison of a particular kind. 
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CHAP. XUL 


_ ON THE FLAVOURING oF SPIRITS. 


As the rectification of spitits fiom alka: | 


fine salts destroys their vinosity, und intro- 
duces an urinous or lixivions taste, several 
methods have been proposed, and a nrulti- 
tude of experiinents performed, in order’ to 
discover this ereat desitleratuni, but hitherte 
without stiecess, none having succeeded 


- equal to the spirit of nitre, and accordingly. 


this spirit, either strong or dulcified, has 
been used by most distillers, to give an 
agreeable vinosity to their spirits. 

“With respect to the colouring of spirits, 
that of French brandy has been held up as 
the acme of perfection; the extract of oak 
has been proposed ; but after all, the most 
practicable means, found by experience, is 
the use of common treacle and burnt sugar, 


though it has been said that neither of these — 


will succeed when put to the test of the 


vitriolic solution. 
x 
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Of the Use of Juniper Berries. 
Various are the kinds of berries used in 
. England, and mostly imported from Ger- 
many; bat if you make use of English ber- 
ries, let them be fully ripe before they are 
gathered; and to preserve them, spread 
tidus very thin on a boarded floor, leaving 

the windows. and doors open: turn them 
once a day till they are dry; after which 
pack them up in barrels, to exclude the air, 
and they will keep good all the year. Some 
pérsons, when they are dry, throw them 
altogether in a corner, till wanted for use ; 
but treated in this way, they are apt to get 
mouldy, and give a bad taste to the goods. 
Other distillers, as soon as their berries 
are gathered, put them into casks, and 
edver them with spirits of wine; this way _ 
thé berties are well preserved; but unfortu- 
nately thé spirit will extract a great deal of 
their essential oil. If this method is adopted, 
you should put into edich’eask or jar, only the — 
‘. quantity used for one charge of the still; but 
upon occasion, both the ‘spirits and sails 
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may be put into the alembic. Thus the 
berries will be finely preserved without any 
loss of their essential oil, or the.spirits made 
use of to assist in the operation. Among 
the various kinds of juniper berries, the 
Italian, have been denominated rank ; the 
* German, sweet ; the Trieste, middling sweet ; 
the French, rank. | 


To obtain a pure flavourless Spirit from 
Potatoes. 


This may also be meade from sev eal 
other vegetables of the edible kind, as car- 
rots, parsnips, beet-roots, &c. With respect 
to other plants found out by philosophical 
men, particularly French, it may be neces- 
sary to make an experiment for ascertaining 
the quantity of saccharine matter they con- 


tain, in order that the amount of the inci-— 


dental labour, and the expence of materials, 
‘may be computed. This, may be effected, 
by making a tincture of the vegetable to be 
-agssayed, in rectified spirits of wine, which, 
_-when saturated by heat, will deposit the 
"sugar, upon standing in the cold. 
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To mahe Ten Gallons of Gin Bitters. 


» Take ten gallons of common gin, spirits 
of wine halfa pint, in which dissolve the 
following essential oils with the assistance 
of a little well dried loaf sugar, finely pow- 
_ dered, viz..essence of lemon and orange- 
_ peel, of each an ounce; oil of wormwood, a 
quarter of an ounce; orange-peel dried, one 
pound; let them digest without heat for 
_ fourteen or fifteen days, then draw off for use 
as wanted ; taking care not to disturb the | 
goods, by stirring the vessel they are made _ 
| eae | 
_ This will be a most pleasant cheap bitter, 
écihlly wholesome, and as ao as een 
that are much dearer. 
This is only fit to be taken with gin. 
_ The same ingredients, and rectified malt 
spirits, or molasses. spirits, will either of 
_ them make a bitter:of more general: use. 
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For making from 120 to 130 Gallons of 
Rum Shrub. 


Take sixty-five or seventy: gallons of rum, ~ 
one in eight ; from seven to eight. gallons. of | 
lemon-juice; from six to seven gallons of — 
orange-juice ; both fresh expressed from the : 
fruit; orange-wine, thirty gallons; two — 
pounds of the rind of fresh lemon-peel; and — 
one pound of the rind of fresh orange- -peel ; 
both pared off as thin as it can be done, 
and previously steeped for a few days i in the © 
rum ; one hundred pounds of loaf-sugar. Fill 
up the cask of 120 gallons, or 130 gallons, 
with fair water; rouse them well together ; 
if not sweet enough, sweeten to your palate; 
if too sweet, add more lemon-juice. Dis-— 
solve your sugar in part of the water used 
for making up your shrub; let, it.stand. till 


fine, set up on end, with a cock, near. ine; 
bottom. 


For making 130 Gallons of Brandy Shrub. 


Take from seventy-five to eighty gallons of 
brandy; eight to ten gallons of lemon-juice ; 
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eight gallons of orange-juice; four pounds of: 
thin rind of fresh orange-peel and two pounds 
of fresh leron-peel, both pared as thin as 
they can be; and add them to the brandy the 
first thing; with four ounces of terra-japo- 
nica; one hundred weight of loaf or clayed 
suar, dissolved in part of the water tised for 
making up, added withthe above ingredients 
to the brandy, &c.; fill up with fair water, 
set the cask on end, with a cock near the bot- 
tom, and Jet it stand till fine. 

Shrab may be made in similar manner 
_ with British rum or brandy,’ or with a pure 
flavourless spirit, prepared from molasses 
or grain, with similar ingredients i in the be- 
fore-mentioned proportions. The quantity 
can be increased or reduced at pleasure, by 
duly’ apportioning’: the ingredients to the 
ee ‘of emis i ay: fori einen 


“Tu make T wo, Gallons of Rum ‘Shrub. 


Take. one gallon of rum, at one ineight; 
| of lemon’ and ‘orange juice, each one pint; 
‘one’ quart of orange wine; and two pounds 
of loaf sugar; one orange and ‘letion peel; 
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and fill up your two gallon. vessel with 


water, cork it up loosely, and Jet it stand — 


until fine, then cork it down close... 


| ‘T a make Two Gallons of Brandy Shr ub. 


- Take one gallonand a pint of brandy; one. — 
in eight; lemon and orange juice, of each — 
a pint; four orange and two lemon peels; — 


- sugar, two pounds; compound essence. of © 
orange and lemon-peel, a small tea-spoon- _ 


ful; make up with fair water, and let. it 
stand till fine. Be careful in drawing it off 
not to shake the vessel. 


_ To make Twenty Gallons of Peppermint 
Cordial. 


Take thirteen pallens of rectified spirits, 


one in five under hydrometer proof; twelve — 
pounds of loaf sugar; one pint of spirit..of 
wine that will fire gunpowder ; fifteen penny- 
weights, Troy, of oil of peppermint; water, : 
as much as will fill up the cask,. which — 
should be set up on end, after the. whole : 


being well roused, and a.cock for: thai: 


off-placed in it... 
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To make up the above. 


EBnw de two or three ounces of sugar in 
a brass mortar, on which pour the oil of 
peppermint, and beat it into a thin paste, 
stirring the sugar and oil with a knife, 


scraping what is in the pestle and mortar 


together, that the oil may be uniformly in- 


 corporated with the sugar; then add the 
_ spirit of wine, and blend them well together ; 


have the remainder of your sugar ready dis- 


solved.in four or five gallons of the water to 
be used for making up; rummage, or rouse, 
‘the whole well together with a paddle-staff, 


or rouser; dissolve one ounce and a half of. 


‘powdered alum in the making up water, 
boiling over the fire ; and when blood warm, 


add it to fill up the cask, in which place a — 


cock, and let it stand two or three days, in 


ome time it will be fit for use. : 
If the essential oil is of your own making, 

or such as you can depend on, it will require 

nothing more than agitation. | 


210 COMPOUNDS WITHOUT DISTILLATION: 


To make Twenty Gallons of Aniseed Cordial. 


» Take fourteen gallons of spirits, one in — 
six ; a pint of spirit of wine, strong as inthe — 
former cordial ; from six to eight pounds of 
loaf sugar; one. ounce and an half of oil of © 


aniseed ; two ounces of finely powdered ~ 
alum; dissolve the sugar in one part of the — 


water used for making up, and your alum in ~ 
the remainder ; and proceed as directed in» 
the making up peppermint cordial.: Aniseed — 


ge, he Pee eS a 


cordial does not bear to be reduced much 


below one in five, as part of the oil will 


separate when too much lowered, ‘and render 
the goods unsighily.. 


To make Two Gallons of Noyau. 


- One gallon and an half of French brandy, 
one in five; six ounces of the best fresh 


prunes ; two ounces of celery; three ounces 


of the kernels of apricots, nectarines, and 
peaches; and one ounce of bitter almonds; 


_ all gently bruised ; essence of orange-peel, 


and essence of lemon-peel, of each two 


pennyweights, killed in the same manneras — 
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the dil of peppermint ; half apound of loaf 
sugar; léet the whole stand ten days or a 
fortnight; then draw. off, and add to the 
clear noyau as much : rose water as will 
make it up to two gallons, which will be 
about half a gallon. 


To make Two Gallons of Cinnamon Couche! 


Take two penny weights of oil of cassia- 


-lignea, killed as before mentioned, with 
 sugar‘and spirits of wine; a gallon and an 


half, atone in six; cardamom seeds, husked, 
an ounce ; orange and lemon-peel dried, of 
each’an ounce ; fine with half apint of alum 
water; sweeten to your. palate with loaf 
sugar, not exceeding two pounds, and.make 
up,.two gallons measure with the water you 
dissolve the sugar in. This is a very cheap 
and elegant cinnamon cordial ; colour with 
burnt : wupen : 


To make T wenty Gallons of Caraway 
Cordial. 


"Bake an ounce and an hallf of oil of cara- 
way, tiverty drops of cassia-lignea oil, and 


ma, 


212. COMPOUNDS WITHOUT DISTILLATION. 


five drops of essence of orange-peel, and the 
same quantity of the essence of lemon; 
thirteen gallons of spirits, one in five ; eight 
pounds of loaf sugar; make it up.and fine it 
down, as directed for aniseed. 


To make Ti wenty Gallons of Citron Cordial. 


Infuse fourteen pounds of Smyrna figs, for 

a week, in twelve gallons of spirits, one in 
five ; draw off, and add to the:clear spirituous 
infusion essence of orange and lemon, of 
each an ounce, killed in a:pint of spirits of 
wine; half a pound of dried lemon, and four. 
‘ounces of orange-peel ; six or seven pounds 
_ of loaf sugar: make sh as uate with: fair 
water. thoes “ue! 


To make Teeny Gallons of Imperial 
| _ Ratafia. 


ha these are the most coheeentlins 
way of making the best ratafia is, by taking © 
three quarters of a pound of the kernels of 
peaches, nectarines, and apricots, bruised ; 
three pounds of bitter almonds, bruised ; 
half: a gallon of rectified spirit of wine,» in 
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which’ dissolve half “an ounce of compound 
essence of ambergris ; twelve gallons of pure 
molasses spirit, one in four gallons of British 
Frontiniac wine; and as many gallons of 
rose. water as wit make. up the ratafia 
to twenty gallons; steep the kernels and 
almonds for ten days, then draw off for use. 
‘This quantity will take ten pounds of loaf 
‘sugar’ to sweeten it ; but as some may not 
like it so, it had better be sweetened by a 
few gallons at a time, as it may be wanted. 


Recipe for making Red Ratafia.. 


_ Take of cherries and gooseberries, of each 
‘ehiety pounds ; mulberries, seven pounds ; oe 
raspberries, | ten ponds. Pick, all. these 
fruits clean’from their stalks, &c., bruise 
them; and let them stand twelve hours; but 
‘do not: suffer them to ferment... Press out 
the juice, and to every pint add dhires ounces 
. sugar ; “when the sugar is dissolved, .run 
it through the filtering bag, and tovevery five 
pints of liquor:add four pints of clean proof 
| spirit ; together with: Hes same acters Hay of 
nt drawn from spices. : | 
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- Different distillers use different. quantities. 
of the spirit drawn from: spices. ‘The best. 
method, therefore, is: to imitate the flavour. 
- most, universally, approved of, which may. be: 
easily done,; by adding:a greater or less ie : 
portion of the spiced spirit. | 


To make the Spicy Spirit. 


Take of x mace, one pound ; nutmegs; fous ; 
ounces; spirit, three gallons; and draw off 
the whole.in Galneum mane. 


Lovage Condial, Twenty: Gallons. 


Take of the:fresh roots of lovage, valerian, 
and celery, and. sweet: fennel, each: four 
ounces ; of essential oil: of caraway: and: savin, 
each one ounce; spirit.of wine, one pint}, 
twelve gallons of proof’ spirits ; loaf «sugar, 
_ twelve-pounds ; steep the: roots andseeds im 
the spirits fourteen days ;;and kill, or: dis 
solve, the oils.in the spirit of wine, and. add 
them to the undulcified cordial drawn. off 
from. the other ingredients: ;: dissolve. the 
_ sugar in the water for making Ups ; fine, if 
nes? with alum © br ce 
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Nectar, a. Twenty Gallon Cask, 

May be made with fifteem gallons of the — 
imperial ratafia, a quarter of ‘an. ounce’ of 
cassia oil, and ‘an equal quantity of the oil 
of caraway seeds, dissolved in half a pint of 
spirit of wine, and made: up with orange 
‘wine, so as to fill up the cask. — 

_ Sweeten, if wanted, by adding a small 
lump of sugar in the. glass, 


Ten Gallons, of Common Uaguetaugh ty 
Distillation. 


Eadjnebangh is a very celebrated cordial 
the basis of which is saffron. 


There are different ways of ining this 
- famous Irish cordial, as: e 
Take-of nutmegs, cloves; and cinnamon, 
of each two-ounces,; of the seeds of anise, 
caraway, and: coriander, eacly four ounces ; 
_ liquorice-root, sliced, half a pound:; bruise | 
the seeds and spices, and put them: together 
with the liquorice into the still, with eleven 
gallons of proof spirits, and two gallons of 
water ; distil with a pretty brisk fire till the 
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feints begin to rise. But as soon as your i 
still begins to work, fasten to the nose of the 
worm two ounces of English saffron, tied up 
in acloth, that the liquor may run through ~ 
it, and extract all its tincture ; and, in order ; 
to this, you should. often press the saffron 
with your fingers. When the operation is 
finished, dulcify your eoaes with fine sugar. 
—Or, 


Ten Gallons of Usquebaugh by Digestion. 


Take of raisins, stoned, five pounds; figs, — 
sliced, one pound and an half; cinnamon, 
half a pound ; nutmegs, three ounces ; cloves 
and mace, of each one ounce and an half; 
liquorice, two pounds ; saffron, four ounces ; 
bruise the spices, slice the liquorice, and 
pull the saffron in pieces ; digest these in- 
gredients eight days in ten gallons of proof 
spirit, in a vessel close stopped ; then filter 
theliquor, and add to it two gallons of Canary 
wine, and half an ounce of the tincture of 
ambergris. 


- 
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Ten Gallons of Royal Usquebangh by 
Distillation. | 
Take of cinnamon, ginger, and corian- 
der seed, each three ounces ; nutmegs, four 
ounces and an half; mace, cloves, and 
cubebs, of each one ounce and an half. 
Bruise these ingredients, and put them into 


E an alembic, with lemon and orange peel, 
_ pared off thin, four ounces of each dried, or 


double the quantity of fresh peeled, and 
eleven gallons of proof spirit and two gallons 
of water, and distil till the feints begin to 


rise ; fastening four ounces and an half of 


| 


English saffron, tied in a cloth, to the end 


‘of the worm, that the liquor may run - 
through it. | 


Take raisins, stoned, Fat pounds dita’ a 
half; dates, three pounds ; liquorice root, 


Diced; two pounds; digest these twelve 


hours in two gallons of water; strain out the 
clear liquor, add it to that obtained by dis- 
tillation, and dulcify the whole with fine 
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Recipe for Two Gallons of Eau de Luce. 
Take of the.oil of amber, one ounce ; of 
highly rectified spirit of wine, four pounds; ~ 
put them into a bottle, and let them remain — 
there five days, shaking the bottle from time . 
to time, by which means the spirit will be ‘ 
strongly impregnated with the oil; then | 
put, into this impregnated spirit four ounces { 

- of the choicest amber, finely powdered, and — 
let it digest three days, by which means — 
you have a very rich tincture of amber. 
The tincture of amber being thus made, — 
take of the strongest spirit of sal ammoniac 
sixteen pounds, and add it to the foregoing 

tincture, together with eight pounds of 
highly rectified spirit of wine. a 
‘Thus you will obtain the celebrated water 
called Eau de Luce, so greatly in request, 
and so useful in all faintings and lowness of ) 

spirits. | 


Wormwood Cordial by Distillation. 


There are two sorts of wormwood cordial, 
distinguished by the epithets of greater and 
lesser. 


~ 
"— 
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ay 


Recipe for making Ten Gallons of the Lesser 
Composition of Wormwood Cordial. 

Take of the leaves of dried wormwood, 
five pounds; of the lesser cardamom seeds, 
five ounces ; of coriander seeds, one pound; 
of clean proof spirit, eleven gallons ; water, 
one gallon; draw off ten gallons, or till the 
feints begin to rise, with a gentle fire. It 
may be dulcified with sugar or not, at 
pleasure. 


Tae for Ten Callen of the Greater 
Composition of Wormwood Cordial, 


Take of common and sea wormwood, | 
dried, of each ten pounds; of sage, mint, 
and balm, dried, of each twenty handfuls ; 
of the roots of galangal, ginger, calamus- 
_ aromaticus, and coriander, of each three 
ounces ; of cinnamon, cloves, and nutmegs, 
' the lesser. cardamoms and cubebs, of cach 
two ounces. Cut and bruise the ingredients 
as they require; digest them twenty-four 
hours in eleven gallons of fine proof spirit, 
and two gallons of water, and draw off ten 
L2 
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gallons, or till the feints begin to rise, with 
a pretty brisk fire. 


moe Cherry Brandy. nt 


i This liquor is greatly called for in town 


and. country, and is made different ways. 2 
Some press out the juice of the cherries,and 
having dulcified it with sugar, add as much ~ 
spirit to it as the goods will bear, or the — 
price it is intended.to be sold for. But the — 
common method is to put the cherries, clean © 


picked, into a cask, with a proper quantity 
of proof spirit; and after standing about 


eighteen days, the goods are drawn off into — 


another cask for sale, and about two-thirds 
of the first. quantity of spirits poured into 
the cask upon the cherries. This is to stand 
about a month to extract the whole virtue 


from the cherries, after which it is drawn 


off as before, and the cherries pressed, to 
take oué the spirit they had absorbed. The 


proportion of cherries and spirit is not very 
nicely observed; the general rule is, to let 
the cask be about half’ filled with cherries, 
and then filled up with proof spirits. Some — 


“~. 
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add to every twenty gallons of spirit half an 
ounce of cinnamon, an ounce of cloves, and 
about three pounds of sugar, by which the 
_ flavour of the goods isconsiderably increased. 
But in order to save expences, not only the 
spices and sugar are generally omitted, but 
also a great part of the cherries, and the 
deficiency supplied by the juice of elder- 
berries. Your own reason, therefore, and 
the price you can sell the goods for, must 
direct you in the choice of your ingredients. 
By the same method you may make rasp- 
~ berry brandy; and if the colour of the goods 
be not deep enough, it may be improved 
by an addition of cherry brandy, elder 
juice, or other.colouring substance, as log- 
wood, &e. | 
| ah cares Brandy 

Is infused much after the same manner 
_ with cherry brandy, and drawn off, and 
made fit for sale with about the same addi- 
tion of brandy to what you draw off from 
the first, second, and third infusion, and 
‘dulcified accordingly, first making it of a — 
bright deep colour; but omitting cinnamon 
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and cloves in the first, but not in the second 
and third infusion. - 
The first infusion will be of a colour deep 


enough, without help or art to it; the second — 


infusion will be somewhat paler, and must 
be made deeper coloured, by adding cherry 
brandy, about a quart to ten or more gallons 


of the said raspberry brandy ; and the third ' 


infusion will take more cherry brandy to 
colour the raspberry, which your own judg- 
ment will direct you in; here you may 


assist the colour and flavour with the juice | 


of the elder-berry. 
To make Elder Juice. 


When you make elder juice, let. your 


berries be fully ripe, and all the stalks: 
(which are very many) be clean picked — 
from them; then, if you have a press for — 


drawing all the juice from them, have ready 
fout hair cloths, somewhat broader than 
your press, and lay one layer above another, 


Pe et ey Re Le ye lee. ca ae ae 


ee 


having a hair cloth betwixt every layer, — 
which must be laid very thin, and pressed — 


first a little, and then more, till your press 


> 
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be drawn as close as youcan; then take out 
the berries, and press all you have in the 
hike manner; then take your pressed’ berries, 
and break out all the lumps, and put them 
Into an open-headed vessel, and put: upon 
them as much liquor as will just cover them, 
and let them infuse so for seven or eight 
days; then press it out, and either add to 
it the rest, or keep it separately for present 
use, and put your best juice into a cask 
proper for it to be kept in, and put one gal- 
lon of malt spirits, not rectified, to every 
twenty gallons of elder juice, which will 
effectually preserve it from becoming sour 
_ for two years at least. 


Spirituous Tinctures, or Infusions. 


Rectified spirit of wine is the direct men- 
struum of the resins and essential oils of 
vegetables, and totally extracts these active 
principles from sundry vegetable matters, 
which yield them to water either not at all, 
or only in part. } 

It dissolves likewise the sweet saccharine 
matter of vegetable, and generally those 
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parts of animal bodies,-in which their pe- 
culiar smells and tastes reside. 
_ The virtues of many vegetables are ex- 


tracted almost equally by water and rectified — 


spirit; but in the watery and _ spirituous 
tinctures of them there is this difference; 
that the active parts, in the watery extrac- 
tions, are blended with a large proportion 
of inert gummy matter, on which their so- 
lubility in this menstruum in a great mea- 
‘sure depends, while rectified spirit extracts 
them almost pure from gum. Hence, when 


the spirituous ‘tinctures are mixed with 


watery liquors, a part of what the spirit 
had taken up from the subject generally 


.separates and subsides, on account of its” 


having been freed from that matter, which, 
being blended with it in the original ‘ve- 
getable, made it soluble in water. © This, 
-however, is not universal; for the active 
parts of some vegetables, when extracted 
by rectified spirit, are. not precipitated ‘by 
water, being almost eaeallye dissoluble in 
both menstrua. 


_ Rectified spirit may. be tinged by vege- 


a oe 
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tables of all colours, except blue. - The 


leaves of plants in general, which give out 
but little of their natural colour to watery 
liquors, communicate to the spirit the whole 
of their green tincture, which, for the most 


‘part, proves elegant, though not very du- 


rable. a 


General Rules for Extracting Tinctures. 


1. The vegetable substances ought to be 
moderately and newly dried, unless they 
are expressly ordered otherwise. They 


- should likewise be cut and bruised before 
the menstruum is poured on them. 


- 2. If the digestion be performed in bal- 
neo, the whole success depends upon a , 
proper management of the fire ; “it ought to 
be all along gentle, unless the hard texture 


| of the subject should require it to be aug- 


mented;. in which case, the heat may be 


-4ncreased so as to:make the menstruum 


boil a little towards the end of the process. 

8. Very large circulatory vessels ought 

to be employed :for this. purpose, which. 

should be heated before they are luted to 
Lod 
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gether. Circulatory vessels are those which 


are so contrived, and of such a height, that! 
the vapour which arises during the diges- 


tion, may be cooled and condensed in the 
upper part, and fall down again into the 
liquor below ; by these means, the dissipa- 
tion both of the spirit and of the volatile 
parts of the ingredients is prevented. They 


are generally composed of two long-necked q 


matrasses, or bolt-heads; the mouth of one 
of which is to be mserted into that of ‘the 
other, and the juncture secured by a piece 
of wet bladder. 

The use of heating the vessels is to expel 
a part of the air, which otherwise, ‘rarefying 
in the process, would endanger bursting 
" them, or blowing off the uppermost matrass. 
A single matrass with a long neck, or with 
a glass pipe inserted into its mouth, is mote 
commodious than the double vessel. 


* 


4. The vessel is to be frequently shaken F 


during the digestion. 
_ 6. All tinctures should be suffered to 
settle before they are committed either to 
the filter or straimer. 


-COMPOUNDS WITHOUT DISTILLATION, 227 


6. In the tinctures. (and distilled spirits 
likewise) designed for internal use, no other 
spirit, drawn from malt, molasses, or other 
fermented matter, is to be used, than that 
expressly prescribed. 

7. Resins and resinous gums yield tinc- 
tures more ‘successfully, if, after being 
ground into powder, they be mixed with 

some white sand, well washed and dried, 
- which will prevent their running into lumps. 
by the heat. If the powders prescribed be 
sufficient for this purpose, such an addition. 
is unnecessary. 


Bitter Tincture. 


Take-of gentian root, two ounces ; yellow | 
rind of Seville orange peel, dried, one 
ounce; lesser cardamom seeds, freed from 
the husks, half an ounce ;. proof spirit, two 
pints; digest without heat, and strain. off 
the tincture. : 

This is a very elegant spirituous bitter, 
As the preparation is designed for keeping, 
lemon peel is an excellent ingredient in the. 
_ watery bitter infusions. 
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~~ Stomachic Elixir. 


Take of gentian root, two ounces; Curagoa _ 


oranges, one ounce; Virginian snake root, 
half an ounce; cochineal, half a drachm ; 
_ French brandy, two pints. 

Let them steep for three days, and then 
filter the elixir. 


To make la Bonne Inquéur Vespetro, ap- 
proved by the King’s Physicians at Mont- 
pelher. 

Take a bottle that holds more than two 
pints of Paris measure; put into it two 


a. 


pints of good brandy, and add the following _ 


seeds, well beaten together in a mortar, 
viz. two grains of angelica, one ounce of 
corianders, a pinch of fennel, and as much 
aniseed; add to these the juice of two cit- 
rons, with the dried peels, and one pound 


of sugar. Infuse the whole ina bottle fow — 


or five days, but be careful to shake it from 


time to time, for the purpose of melting the © 
sugar, &e. Afterwards ‘strain the liquor 


to purify it, then bottle it, and take | ‘care 
that it be well stopped. 
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This is good for pains in the stomach, 
vomiting, or indigestion, colics and indi- 
gestion, oppression on the chest, and short- 
ness of breath. _A spoonful taken in a 
morning just before going out, is a_pre- 
servative against bad air, and also helps the 


gravel, strangury, &c. 
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CHAP. XIV. 


THE FRENCH METHOD OF MAKING WINES, &c. 


Wine, properly spéaking, is the mame — 


of all liquors that have become spirituous by — 
_ fermentation. Thus cyder, beer, hydromel — 


or mead, and several other liquors, are- ® 
wines. The principles and theory of the — 


fermentation are also essentially the same; 
and all nutritive, vegetable,-and animal 
matters containing sugar ready formed, are 
susceptible of the spirituous fermentation. 
Thus wine may be made of all the juices of 
plants, the sap of trees, the infusions and 
decoctions of farinaceous vegetables, the 


milk of frugiverous animals; and lastly, of — 


all ripe succulent fruits. All these sub- 
stances, however, are not equally proper to- 
be changed into a good and generous wine. 
Of all the substances susceptible of the» 
spirituous fermentation, none is capable of | 
being converted into so good wine as the — 
juice of the grapes of France, or of other 
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countries nearly in the same latitude or of 
the same temperature. The grapes of hotter 
countries, and even those of the south of | 
France, do indeed furnish wines that have 
amore agreeable, that is, a sweeter taste ; 
but these, though sufficiently strong, are 
: not so spirituous as those of the provinces 
near the middle of France. From these 
latter wines the best’ brandy and vinegar’ 
are made. The juice of the grape, when 
newly expressed, and before it has begun 
to ferment; is called must, or in common. 
language, sweet wine. It is turbid, has an 
agreeable taste, and is very laxative, and 
drank too freely, is apt to occasion diar- 
rheeas. It isthicker'than water, and becomes. 
of a pitchy thickness when dried. 

When the must is pressed from the 
grapes, and put into a proper vessel and 
place, with a temperature between fifty-five 
and »sixty degrees, very sensible effects 
appear in a shorter or longer time. ' It 
swells and rarefies, so much so, as to over- 
flow the vessel ‘containing it, if nearly full. 
An intestine motion is excited amongst its: 
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parts, ‘accompanied with a small hissing — 
noise and evident ebullition. The bubbles — 
rise to the surface, and at the same time a_ 
quantity of carbonic acid of such purity is _ 
engaged, so subtle and dangerous, that itis : 
capable of instantly killing:‘men andanimals, — 
unless the air isrenewed. The skins, stones, — 
and other grosser matters of the grapes, are — 
buoyed up by the particles of disengaged air — 
that adhere to their surface, are variously _ 
agitated, and are raised in the form ofa 
scum, ‘or soft and spongy crust that covers © 
the whole liquor ; but ‘this, during the fer-— 
mentation, is frequently raised and broken 
by the air disengaged from the liquor, which — 
forces its way through it. . Afterwards :the 
crust subsides, and becomes entire as before. 
These effects continue as*long as the fer- 
mentation is brisk, and at last gradually 
cease ; then the crust being no.longer sup-; 
ported, falls to the bottom of the liquor. 
- At this time, if we would have a strong and 
generous wine, ‘all: sensible fermentation — 
should be stopped; by putting the wine into— 
- close vessels, which should be-carried intoa 
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cellar, or some cool place. After wine has 
remained a proper time in a state of repose, 
it differs essentially from the juice of the ~ 
grapes before fermentation; it affects the 
-head, and may occasion drunkenness, and 
has no longer the laxative quality of sweet 
wine. Ifit be distilled, it yields a volatile, 
spirituous, and inflammable liquor, called 
spirit of wine, or alcohol; this spirit is con- 
sequently a new being, produced by the 
fermentation called vinous, or spirituous. 
When the fermentation of wine is very slow 
and tedious it is never ‘very good or spi= 
-frituous; and therefore when the weather 
is too cold, the fermentation is generally 
assisted, by heating the place where it is 
| 
| 
| 


made. A toohasty and violent fermentation 
‘may be hurtful, from the ‘dissipation and 
loss of some of the ‘spirits; but after the fer- 
‘mentation has apparently ceased, it ought to 
be continued in some degree, if we would 
have good wine ; this stage of the business 
is called the «mperceptible fermentation. 
During this time the quantity of alcohol 
gradually increases, and the separation of 


234 FRENCH METHOD OF MAKING WINES, &e. 


the acid salt, called ¢artar, takes place: 
This is a second sediment formed in the 
wine, and adheres to the sides of the vessels” 
which contain it. As the taste of-tartar is. 
harsh and disagreeable, it is evident that the 
insensible: fermentation has acquired more 
alcohol, and has disengaged itself of the 
ereatest part of its tartar, and ought to be 
much better and more agreeable; and for 


_ this reason chiefly, o/d wine is universally 


preferable to new wine: But when sufficient 
time has not been allowed for the first fer- 
mentation, the wnfermented ' matter that 
remains will then ferment in the bottles and 
close vessels in which it is put ; hence these 
wines are always turbid, emit bubbles, and 
sometimes break the bottles, from the large 
quantity of air then disengaged. We have 
a striking instance of these effects in the 
wine of Champagne, which sometimes makes 
the corks fly out of the bottles. But this is” 
frequently a’ contrivance to make the wine 
sparkle and froth when it is poured out into 
glasses, and that it may have a taste much 
more lively and piquant than other wines. 
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This sparkling quality, and all the effects 
depénding upon it, are only caused by a 
considerable quantity of carbonic acid gas. 
But when this air is entirely disengaged 
from these wines, they no longer sparkle, 
lose their piquancy of taste, become mild, 
and sometimes insipid. The acid fermenta- 
tion of wine is very slow when the wine is 
deposited in close vessels and in a cool place ; 
but it gradually advances, so that in a cer- 
tain time, instead of being improved, it at 
last becomes’ sour, and when this acidity 
ean no longer be concealed by using certain 
substances, the best way is to sell the wine 
tothe vinegar makers, as all honest wine. 
merchants do. 


Mode of making Vinegar at Paris and 
London. 


The ‘wine detained for this purpose, is 
mixed in a large tun with a quantity of wine 
tees, and the whole being transferred into 
cloth sacks, placed within a large iron-bound 
vat, the liquid’ matter is extruded through 
the’ sacks by super-incumbent pressure. | 
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What: passes through is put into large casks, - 
set upright, having a small aperture at their 
tops. In these it is exposed to the heat of 
the sun in summer, or to that of a stove in 
winter. Fermentation comes on in a few 
days. Ifthe heat should then rise too high, © 
it is lowered by cool air, and the addition 
of fresh wine. Theart of making good wine 
vinegar, consists in the skilful regulation of 
the fermentative temperature. In summer, 
the process is generally completed in a fort- 
night; in winter, double the time is requi- 
site. The vinegar is then run off. into 
barrels, containing ‘several chips of birch- 
wood. It is clarified in about a fortnight ; 
and to be fit for the market, «must be kept. 
in close casks. : 


English Vinegar. — 

Vinegar in this country, Dr. Ure observes, 
is usually made from malt. By mashing 
with hot water, 100 gallons of wort.are 
extracted in less than two hours from one 
boll of malt. When the liquor has fallen 
to the temperature of 75° Fahrenheit, four 
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gallons of the barm of beer are added. 
After thirty-six hours it is racked off into 
casks, which are laid on their sides, and ex- 


posed, with their bung-holes loosely covered, 
to the sun in summer ; but in winter they 
are arranged in a stove-room. In three 
months this vinegar is ready for the manu- 
facture of the sugar of lead. To make 
vinegar for domestic use, however, the pro- 


cess is somewhat different. The above 
liquor is racked off into casks placed upright, 
having a false cover pierced with holes, fixed 
at about a foot from their bottom. On this 


a considerable quantity of rape, or the refuse 


from the makers of British wine, or, other- 
wise a quantity of low-priced raisins, is 
laid. The liquor is turned into another 
barrel every twenty-four hours, in which 
lime it has begun to-grow warm. Some- 


times, indeed, the vinegar is fully fer- 


mented as above, without the rape, which 
is added towards the end, to communicate 
flavour. 

- Good vinegar may be made from a weak 
syrup of eighteen ounces of sugar to every 
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gallon of water. Yeast and rye are to be 
used as abovedescribed. Vinegar obtained 
by the preceding methods, has more or less 
of a brown colour, and a peculiar, but rathel 
eae smell. 
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‘CHAP. XV. : 


“GENERAL RULES FOR THE DISTILLATION OF 
: / SIMPLE WATERS. 


Pxanrs and their parts ought to be fresh 
gathered. Where they are directed fresh, 
such must only be employed ; but some are 
allowed to be used dry, as in this state they 
may be easily procured at all times of the 
year, though rather more elegant waters 
might be obtained from them whilst quite 
green. 

Having bruised the subjects a little, pour 
thereon thrice their quantity of spring water. 
The quantity, however, may be diminished 
or added to, according as the plants may be 
more or less juicy than ordinary. When 
fresh and juicy herbs are to be distilled, 
thrice their weight of water will be fully 
sufficient; but dry ones require a much 
greater quantity. 

In general; there should be so much water, 
that after all intended to be distilled has. 
come over, there may be liquor enough left 


i 
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to prevent the matter from burning to the | 
still. ; 

Formerly, some ae were slightlys | 
fermented with the addition of yeast, previous — 
to the distillation. | f 

Tf any drops of oil swim on the surface of 
the water, they are carefully taken off.» | 

That the waters may be kept the better, : 
about one-twentieth part of their weight of” 
proof spirit may be added to edh after they 
are distilled. 


Sulls used for Simple Waters. 


The instruments chiefly used in the dis- 
tillation of simple waters, are of two kinds, 
commonly called the hot still, or alembic, 
and the cold still. 
The waters drawn by the cold still from. 
plants are much more fragrant, and more 
fully impregnated with their virtues than 
those drawn by the hot still, or alembic. 
The method is this: 
A pewter body is suspended in the body 
of the alembic, and the head of the still fitted 
to the pewter body; into this body the in- 
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- gredients to be distilled are put, the alembi¢ 
filled with water, the still-head luted to the 
. pewter body, and the nose luted to the worm 
_ of the refrigeratory or worm. 

The same intention will be answered, by 
putting the ingredients into a glass alembic, 
and placing it in a bath heat, or balneum 
marie. 

The cold still is much the best adapted 
| to draw off the virtues of simples, which are 
valued for their fine flavour when green, 
which is subject to be lest in drying; for 
when we want to extract fromplants.a spirit 
so light and volatile as not to subsist. in open 
air any longer than while the plant continues 
in its growth, it is certainlythe best method 
to remove the plant from its native soil, into 
‘some proper instrument, where, as it dies, 
these volatile parts can be collected and pre- 
served. And such an instrument is what 
we call the cold still, where the drying of 
the plant, or flower, is only forwarded by a 
moderate warmth; and all that rises is col- 
dected and preserved. 

_ As the method of performing the operation 
b . 


242 DISTILLATION OF SIMPLE WATERS. 


by the cold still is the very same, whatever — 
plant’ or flower is used, ‘the following in- 
stance of procuring a water from rosemary, | 
will be abundantly sufficient to instruct the | 
young practitioner in the manner of con-_ 
ducting the process in all cases whatever. 


Rosemary Water. : 4 


"Take rosemary, fresh gathered, in its per- M 
fection, with the morning dew upon it, and a 
lay it lightly and unbruised upon the plate 
or bottom of the still ; cover the plate with 
its conical head, and apply a glass receiver | 
to the nose of it. Make a small fire of char- | 


at 
a 


coal under the plate, continuing it as long : 
as any liquor comes over into the receiver. — 
When nothing more comes over, take off 
the still-head, and remove the plant, putting | 
fresh in its stead, and proceed as before; sl 
continue to repeat the operation succes 
sively, till a sufficient quantity of water is | 
- ae 


procured. 

Let this distilled water be kept at rest in | 
clean bottles, close stopped, for some days 
in a cold place; by this means it will be- 
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come limpid, and powerfully impregnated 
with the taste and smell of the plant. 

In this water are contained the liquor of 
dew, consisting of its own proper -parts, _ 
which are not without difficulty separated 
from. the plant, and cleave to it. even in 
drying. This dew also, by sticking to the 
_ outside, receives -the liquid parts of the 

plant, which being elaborated the day be- 
fore, and exhaled in the night, are hereby 
detained, so that they concrete together into 
one external liquid, which is often viscid, 
as appears in manna, honey, &c. 
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Simple Alexeterial Water. 


‘Take of spearmint leaves, fresh, a pound 
and an half; sea-wormwood tops, fresh, 
angelica leaves, fresh, each one pound; 
water, as much as is sufficient to prevent 
burning. Draw off by distillation three 
gallons.—Or, 

Take of elder flowers, moderately dried, 

mM 2 | 
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two pounds; angelica leaves, fresh gathered, 
one pound; ‘water, a sufficient quantity. 
__ Distil off three gallons. 


- These waters are sufficiently elegant with | 
reoard to taste and smell, though: few exe 
pect from them such virtues as — title — 


seems to imply. 


Simple Cinnamon Water. 


‘Take of cinnamon, one pound ; water, a — 


gallon and an half; steep them together for 
two days, and then distil off the water till 
it ceases to run milky. 

This is a very grateful and useful water, 
possessing inan eminent degree the fragrance 
and aromatic virtues. of the spice. 


Simple Peppermint Water. 


F , 
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Take of peppermint leaves, dry, a pound 
and an half; water, as much as will prevent — 


the leaves burning. 
Draw off by distillation one gallon. 


This isa very elegant and useful water. 


It has a warm pungent taste, exactly re- 
sembling that of the peppermint itself. 
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Simple Pennyroyal Water. : 
‘Take of pennyroyal: leaves, dry, a pound 


and an half; water, as much as will prevent 


burning. 
Draw off by distillation one gallon. 


Water of Pennyroyal. 
Take of pennyroyal leaves, fresh, any 


| quantity; water, three times as much... Dis- 
til as long as the water comes off well. 
flavoured of the herb. 


_ These waters. possess, ‘in a-considerable 
degree, the smell, taste, and. virtues of pen- 
nyroyal. They are frequently taken in 
hysterie¢ cases; and, not without good effects. 


Damask Rose-Water. 


Take of damask roses, fresh gathered, six 


| pounds; water, as much as will keep them 
| from burning. Distil- off a gallon of the 
| water.—Or, — 


Take three parts of water to one of the 
fresh roses, and distil as long as the water 


which comes over has smell of the flowers. 
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This water is principally valued on ac- 


count of its fine flavour, which approaches — 


to that generally in the. rose itself. The — 
_ purgative virtue of the roses remains entire: 
in the liquor left in the still, which has — 
therefore been generally employed for mak- — 
ing the solutive honey and syrup, instead of — 
decoction or infusion of fresh roses prepared 
on purpose; and this piece of frugality the i 


College have now admitted. 


Orange-Flower Water. 


Eoag 


ae 
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Take two pounds of orange-flowers, and — 
twenty-four quarts of water, and draw over 


three pints.—Or, 


Take twelve pounds of orange-flowers, 
and sixteen quarts of water, and draw over © 


fifteen quarts. , 


One Gallon of Orange-Peel Water. 
Take of the outward yellow rind of Seville 


oranges, four ounces ; water, three gallons 


and an half; draw off one gallon by the 
alembic, with a pretty brisk fire.. | 
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Orange Wine. 

Take twelve oranges,.and pare them very 
thin; strain the juice so that none of. the 
seeds go in with it; then take six pounds of 
loaf sugar, and the whites of two eggs well 
beaten; put these into three gallons of 
spring water, and let it gently boil for half 
an hour; as the scum rises, take it off, then 
add the orange juice and rind. You must 
put also three or four spoonsful of yeast, and 
let. it stand in a pan or pail four or five 
days; then put it in your cask, and let it 
stand. for three or four weeks, but do not 
_ stop it close for the first week. When nearly 
fine, draw it off into another cask, and add 
to it a quart of white wine, and a little 
Cognac brandy. Stop it close, and in a 
month or six weeks it will be fit for use. 


Simple Spearmint Water. 


_ Take of spearmint leaves, fresh, any 
quantity; water, three times as much. Dis- 
til as long as the liquor which comes over 
has a considerable taste or smell of the 
- mint.—Or, 
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Take spearmint leaves, dried, a pound 


and a half; water, as much as is sufficient © 
to prevent burning. Draw off by distilla- — 


tion, one gallon. 


_ These waters smell and taste very strong — 
of the: mint; and prove, in many cases, use- — 


ful stomachies: 


Capillacre. 


_ Take ten pounds: of loaf, and sixteen 
pounds of Lisbon sugar, with six eggs; let — 


siden Ceetis fae 20 2 a nas ee es 


them be well beat together, and then boil — 
them in three: gallons of water, skimmimg 


it as long as any scum appears ; then strain 
it through a bag, and add two penny- 
weights of essence of lemon. 
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CHAP. XVI. 


OF MAKING COMPOUNDS OR CORDIALS. 


Tue perfection of this grand branch of 
distillery, depends’ upon the observation of 
the following general rules, easy to be ob- 
_ served and practised. 

The artist’ must always be careful to use 
| a well cleansed spirit, or one freed from its 

own essential oil. For as a compound cor- 
dial. is nothing more than a spirit impreg- 
nated with the essential oil of the ingredi- 
ents, it» becomes necessary that this spirit 
should have deposited its own. 

Let the time of previous digestion be pro- 
portioned to the tenacity of the ingredients, 
or the ponderosity of their oil. Thus cloves 
and cinnamon require a longer digestion 
before they are distilled, than calamus aro- 
 maticus, or orange-peel. Sometimes coho- 
| bation (as subsequently explained) is neces- 
| sary; for instance, in making the strong 
| cinnamon cordial, because the essential oil 
_of cinnamon is so extremely ponderous, that: 
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it is difficult to bring over the helm with the — 


spirit without cohobation. 


Let the strength of the fire be proportioned - 
to the ponderosity of the oil intended to be — 
-yaised with the spirit. Thus, for instance, — 


the strong cinnamon cordial requires a much 


greater degree of fire than that from lax — 


vegetables, as mint, balm, &e, 


Let a due proportion of the finest parts of — 
the essential oil be united with the spirit ; — 


the grosser and less fragrant parts of the oil 
not giving the spirit so agreeable a flavour, 
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and at the’same time renders it thick and — 


unsightly. This may in a great. measure 


be effected by leaving out the feints, and — 


- making up to proof with fine soft water in 
their stead. 


These four rules, carefully observed, will 
render this extensive part of distillation far 
more perfect than it is at present. Nor will | 
there be any occasion for the use of burnt | 
alum, white of eggs, isinglass, &c. to fine 
down cordials, for. they will presently be — 


fine, sweet, and pleasant tasted, without any 
further trouble. | 
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Recipe for Sixteen Gallons of strong Cin- 


namon: Cordial. 


Cinnamon is a very useful and elegant 
aromatic bark, of a fragrant delightful smell, 
and sweet pungent taste, with some degree 
of astringency; it corroborates the viscera, 
and proves of great service in all kind of 
alvine fluxes, and immoderate discharges 
from the uterus ; it is cordial and stomachic. 

Take eight pounds of fine cinnamon, 

bruised ; seventeen gallons of clear rectified 
spirit, and two gallons of water. Put them 
into your still, and digest them twenty-four 
hours with a gentle heat; after which, draw 
off sixteen gallons by a pretty strong heat. 
_ [have ordered a much larger quantity of 
cinnamon than is common among distillers ; 
because when made in the manner above 
directed, it is justly looked upon as one of 
the noblest cordials of the shops ; but when: 
made in the common way, of two pounds to. 
_ twenty gallonsof spirit, assome have ordered,, 
is only an imposition on the buyer. . 
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Recipe for Ten, Gallons of Hungary Water. 


Rosemary, the principalvingredient in 


Hungary water, has always been a favourite 
shrub in medicine; it is full of volatile parts, 
as appears by its taste and smell. It is a 
very valuable cephalic, and is good in all 

disorders of the nerves; in hysteric and 


hypechondriac cases, in palsies, apoplexies, 


and vertigoes. Some suppose that the 
flowers possess the virtues of the whole plant 
in a more. exalted degree than any other 
part: but the flowery tops, leaves, and husks, 
together with the flowers themselves, are 
much fitter for all purposes, than the flowers 
alone. 

Take of the flowery tops, with the leaves 
and flowers of rosemary, fourteen pounds ; 
rectified spirit, eleven gallons and a half; 
water one gallon; distil off ten gallons with 
a moderate Was If you perform this opera- 
tion in balneum marie, your Hungary water 


will be much finer than if drawn by the | 


common alembic. 
This is called Hungary water, from its 
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being first made for a princess of that — 


kingdom. 
Some add lavender flowers, and others. 
Florentine orange root; but what is most. 


_ esteemed is made with rosemary only. 


ig Regs for Ten Gallons of Simple Lavender 


Water. 


Take fourteen pounds of lavender flowers, 


‘ten gallons and a half of rectified spirit of 


wine, and one gallon of water ; draw off ten 
gallons with a gentle fire, or, which is much 
better, in balneum marie. | 

Both the Hungary and lavender water 
may be made at any time of the year, with- 
out distillation. 


_ Recipe for making Three Gallons of Com- 


pound Lavender Water. 


‘Take of lavender water, above described, 
two-gallons; of Hungary water, one gallon ; 
cinnamon and nutmegs, of each three ounces ; 
and of red saunders, one ounce; digest the 
whole three days in a gentle heat, and then 


filter it for use. Some add saffron, musk, _ 


~ 
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and ambergris, of each half a scruple; but — 


those are now generally omitted. 


Recipe for Ten Gallons of Cardamom 
Cordial. 


¢ 


The seed from whence this cordial takes 
its name, is called by botanists cardamum 
minus, or the lesser cardamom; to distin- 
guish it from the cardamomum majus, or 
grains of paradise. ; 


- The lesser cardamom is a small short © 


fruit, or membraneous capsule, ofa triagonal 
form, about a third of an inch long, and 
swelling out thick about the middle, begin- 
ning small and narrow from the stalk, and 
terminating in a small but obtuse point at 
the end. It is striated all over very deeply 


with longitudinal furrows, and consists of a — 
thin but very tough membrane, of a fibrous © 


texture, and pale brown colour, with a faint 
cast of red. 


When the fruit is thoroughly ripe, this’ 
membrane opens at the three edges all the - 
way, and shows that it is internally divided 


by three thin membranes into three cells, in 
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each of which is an arrangement of seeds, 
separately lodged in two series. The seeds 
are of an irregular angular figure, rough, 
and of a dusky brown colour on the surface, 
with a mixture of yellowish and reddish, and 
of a white colour within. They have not 
-much smell, unless first bruised, when they 
are much like camphor under the nose. 
_ They are of an acrid, aromatic, and fiery 
hot taste. They should be chosen sound, 
close shut on all sides, and full of seeds 
of a good smell and of an acrid aromatic 
taste. . 
Take of the lesser cardamom seeds, husked, 
two pounds and an half; of clean proof spirit, 
ten gallons and an half; and of water, one 
gallon; draw off ten gallons by a gentle heat. 
You may either dulcify it or not with fine 
_ sugar, at pleasure. 
_ This water is carminative, assists di- 
gestion, and is good to strengthen the head 
and stomach. A tincture or infusion is still 
_ better. 
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Recipe for a Gallon.of Jamaica Pepper 
7 Water. | | 
Jamaica pepper is the fruit’ ofa tall tree — 
growing in themountainous parts‘of Jamaica; 
where it is much cultivated, because of the — 
great profit arising from the cured fruit, sent 
in large quantities annually into Europe... 
Take of Jamaica pepper, half a pound; — 
water, two gallons and au half; draw off one — 
gallon with a pretty brisk fire. The oil of — 
this fruit 1s‘ very ponderous, and therefore 
this water is best made in an alembic, | 


Recipe for Five Quaris of Compound Gentian 
Water. 


Gentian root, sliced, three pounds; leaves. — 
and flowers of the lesser centaury, of each 
eight ounces; infuse the whole in six quarts — 
of proof spirits; and one quart of water; and _ 
draw off the water’till the feints begin to — 
rise. This water is frequently usedas being: — 
a very fine stomachic. 
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DISTILLED SPIRITUOUS WATERS. 


By distilled spirits are understood such as 
are'drawn with a spirit: that: has been pre- 
viously rectified, or which is reduced nearly 
to that strength in the operation; by ‘spi- 
rituous waters, those in which the spirit is 
only of the proof strength, or contains an 
admixture of about’ an equal measure of 
water. These'last have been usually called 
compound waters, even when distilled from 
one ingredient only; as those, om the other 
hand, which are drawn by common water, 
though from a number of ingredients, are 
named simple; the title simplex, here re- 
lating not to simplicity in respect of com- 
position, but) to the vehicles being plain 
water. tate . 
General Rules for the Distillation of Spi- 
| rituous Waiters. 

The plants and their parts ought to be 
moderately and newly dried, except such as 
are ordered to be fresh gathered. 
After the ingredients have been steeped 
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in the spirit for the time prescribed, add as 
much as will be sufficient to prevent a burnt 
flavour, or rather more. — 

The liquor which comes over first in the 


distillation, is by some kept by itself, under*_ 
the title of spirit; and the other runnings, — 
which prove milky, fined down byart. But: 
it is better to mix all the runnings together, 
without fining them, that the waters may 
possess the virtues of the plant entire; which — 
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is a circumstance to be more regarded ee b 


their fineness or sightliness.. 


In the distillation of these waters, the 
genuine salchakit Ohta fom wine is di- 


rected. 
Where this is not +h be had, take a. 


of that proof spirit, half its quantity, of a 
well-rectified spirit, prepared from any. other © 
fermented liquors. In this steep the ingre- 


dients, and then add spring water enough, 
both to make up the quantity ordered to be 
drawn off, and to prevent burning. 


‘By this method, more elegant waters may — 


be obtained than when any of the common 
proof spirits, even that of wine itself, are 


| 
| 
| 
! 
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made use of. All vinous spirits receive 


some flavour from the matter from which. 


they are extracted ; and of this flavour, which 
adheres chiefly to the phlegm or watery part, 
they cannot be divested without separating 


the phlegm, and reducing them to the recti- 
_ fied state of spirits of wine. 


Recipe for Ti vn Gallons of Lemon- Water. 


The peel of the lemon, the part used in 
making this water, is a very grateful bitter 
aromatic, and on that account very ser- 
viceable in repairing and strengthening the 
stomach. 

Take dried lemon-peel four pounds, clean 
proof spirit ten gallons and a half, and one 
gallon of water. Draw off ten gallons bya 
gentle fire. Some dulcify lemon-water, but 
by that means its virtues, as a stomachic, 


are greatly impaired. 


Recipe for One Gallon of Jessamine Water. 


There are several species of jessamine, 
- but that sort intended here, is what gardeners 
call Spanish White, or Catalonian Jessamine. 
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‘This:ts: one of the most beautiful of all the: 
species of jessamine. — 
Take of Spanish jessamine flowers,’ twelve 


ounces; essence of Florentine citron, or ber- 


gamit, eight drops; fine proof spirit; one — 
gallon ; water, two quarts. Digest’ two 7 
days in a close vessel; after which draw off — 


one gallon, and dulcify with fine loaf sugar. 


Recipe for One, Gallon of Spirit of Scares : 


grass. 


‘Scurvygrass, fresh gathered and bruised, 
fifteen pounds’; horseradish root; six pounds ; 


rectified spirit of wine, one gallon; and'three — 


pints of water; digest the whole in a close 


vessel two. days, and draw off'a gallon sti: , 


a gentle fire. 


This is of great service in all scorbutic — 
cases, and is given from twenty: to eighty 


drops. 
Antiscorbutic Water. 


Take of the leaves of water-cresses, garden 


and sea scurvygrass, and brook-lime, of each ; 
twenty handfuls; of pine tops, germander, 


horehound, and the lesser centaury, of each 
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sixteen handfuls; of the roots of briony and 
sharp-pointed dock, of each six pownds = of 
‘Mustard-seed,-one poundand an half. Dj- 
gest the whole in ten gallons of proof ‘spirit, 
and two gallons of water, and draw off bya 
gentle fire. 

_ This is.a fine water for the cure of. scor- 
butic disorders. As alsoin tremblings, and 
disorders of the nerves. 


Recipe for Ten Gallons of Plague Water. 


_ There are several. methods for making 
plague water; the following I ‘presume is 


the best :— | 

Take of the roots of masterwort and butter- 
burr, of each one pound and a. quarter; of 
| Virginia snake-root.and zedoary, of each ten 
“ounces; angelica seeds and bay-seeds, of 


each fourteen ounces ; and of leaves \of score 


dium, one pound and a half. . Cut. or bruise 
these ingredients, and put them into the 
still, with twelve gallons of clean ‘proof 
spirit, and two gallons of water ; digest the 
whole for twenty-four hours, and draw off 


ten gallons. 


‘ 
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Recipe for making Ten Gallons of Red 
Surfet Water. 


Take of the flowers of red poppies, two — 
bushels, and eleven gallons of clean proof 
spirit, and digest them with a gentle heat 
for three days, or till the spirit has extracted — 
all the colour of the flowers ; then press out : 
the liquor from the flowers, and add to the 
tincture of the seeds caraway and coriander, 
and liquorice-root, sliced, of each ten ounces; 
of cardamoms and cubebs, of each four 
ounces; of raisins, stoned, five pounds ; of — 
cinnamon, five ounces ; of nutmegs, mace, 
and ginger, of each three ounces; of cloves, 
two drachms; of juniper berries, three ounces ; 
let the whole be digested three days, then 
press out the liquor, adding to it a gallon of 
rose water, and then strain or filter the whole | 
through a flannel bag. 


Recipe for One Gallon of the Water Four 
Spices. | 


Four spices, viz. cloves, mace, oe 
- and cinnamon. 
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Take of cinnamon, two ounces ; nutmegs 
and cloves, of each three aching mace, 
six drachms; bruise the spices in a mortar, 
and add proof spirit one gallon, and water 
two quarts. Digest twenty-four hours in 
_a-close vessel, and distil with a brisk fire 
till the feints begin to rise, and dulcify with 
fine sugar. LG 

This is an excellent stomachic, good in 
depression of spirits, and paralytic dis- 
orders. 


Recipe for Three Gallons of Water for 
those afflicted with the Stone and Gravel. 


Take of the best flowers of the white 
thorn, eight pounds; of nutmegs, bruised, 
SIX ounces; infuse them together six days 
ina close vessel with two gallons of gene- 
rous white wine, and the same quantity of 
proof spirits; after which, draw the water, 
_by a gentle distillation, till the feints begin 
_ to rise. Re 
_ This water is of infinite use in fits of the 
_ Stone and gravel, a glass of it often procur- 
ing ease in the racking pains of that dread- 
_ ful disorder. . L ; 
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Recipe for Ten Gallons of Gout Water. 


Take of the flowers of camomile, leaves — 
of pennyroyal, lavender, marjoram, rose- — 


mary, sage, and ground-pine, ofeach eight 


ounces; myrrh, four ounces; cloves‘and:cin- — 


namon, of each one ounce ; roots of /piony, 
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two ounces; pellitory of Spain, and Cypress — 
orrice, of each one “ounce; the lesser car- — 


damoms and cubebs, of each halfan ounce; — 


nutmegs, two ounces; cut and bruise these 
ingredients, and digest them four days in 


eleven gallons of proof spirit, and two gal- ; 
lons of water, then draw off ten gallons, — 


and dulcify with fine sugar. 

This is reckoned a fine cordial for the 
above complaint, and also :good in all. .ner- 
vous cases ; and ‘a continued moderate. use 


of it will comfort and fortify the fibres, so 


as to prevent the discharge of such juices 


upon the joints as cause arthritic pains and 


swellings. It is also of excellent use in 


palsies, epilepsies, and loss of memory, par- | 
ticularly when these distempers proceed 


from old:age, or when the principal springs 
of life begin to decay. 
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Recipe for making a Gallon of Beauty 
| Water, or Eau de Beauté. , 
This water has its name from: its use in 
_ washing the face, and giving an agreeable 
smell. It is drawn from: thyme and mar- 
joram, which gives it a very elegant odour. 
Take of the flowery tops of thyme and 
_MIarjoram, of each one pound ; proof spirits, 
five quarts ; water, one quart. Draw off in 
balneum maria, till the feints begin to rise, 
and keep it close stopped for use. 


Essence of Ambergris. 


Ambergris, in its natural or common form, 
is a lax and coarse substance of an irregular 
structure, friable, and so light as to swim 
upon water ; it is of a pale grey colour, with 
a faint tinge of brown in it ; but pieces per- 
fectly and uniformly of this colour are rare ; 

what we usually meet with is composed of 

whitish, yellowish, and blackish granules ; 

and in proportion as there is more or less of 

this whitish matter in these masses, it is 

‘More or less scented and valuable. It is 
N 
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- found in pieces perfectly irregular, and from 
the bigness ofa pea to those of ten, twenty, — 
or more pounds; nay, therehave been masses 
found of more than two hundred weight. 

It should be chosen in clean, and not over 
friable pieces, of a pale grey colour, andas 
uniform as. possible in its structure, with 
small black specks within. | 

There aretwo sorts of essences made from 
this perfume; one, without addition of any . 
other odoriferous substance, and the other 
from ambergris, compounded with musk and 
_ clvet. 


Recipe for nanishing the pipes of Ambergris. 


Take of ambergris and white:sugar-candy; 
of each three drachms; grind them well to= 
gether in a glass mortar, adding to them; 
by slow degrees; five ounces of rectified 
spirit of wine; digest the whole ima matrass, 
well stopped, for four days, and:then separate 
the clear tincture or essence, In a 7 
baie oe for use. | 
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Reece for making the Compound Essence 
of Ambergris. 

_ Take of ambergris and white sugar-candy, 
of each two drachms ; musk, twelve grains ; 
grind all ‘these well together: in a glass 
mortar, adding by degrees four ounces of 
rectified spirit of wine ; digest, and separate 
the clear:essence for use, as in the preceding 
| recipe. UES 
-. 2, Musk isa dry, light, and friable sub- 
stance, of a dark blackish colour, with some 
tinge of a purplish or blood colour in it. ° It 
is soft, and somewhat smooth and unctuous 
to the touch, and ofa highly perfumed smell, 
It-is brought to us sewed up in a kind of 
bladders: or cases of skin, covered with 
brownish hair, which are the ‘real bags in 
which the musk is lodged, while on the 
animal. 7 

_ Mask ‘should be chosen of a very strong 
Scent, and in dry sound bladders: and must 
be kept close shut down in a leaden box, by 
which means it will retain its smell, and not 
grow too dry. 

7 N2 
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Recipe for making the Essence of Musk. 


Take of musk and white sugar-candy, of 
each one drachm; rub them well together in — 
a marble mortar, adding by degrees, during 
the rubbing, five ounces of rectified spirit of 
wine; put the whole into a matrass ; digest 
three days in a gentle heat, and pour off the — 
clear essence, which keep in a bottle well 
stopped for use. Some.add a few grains of 
civet. to their essence of musk, which con- 
siderably augments the fineness of the per- 
fume. | Paget 

3. Civet is produced like musk, in bags 
crowing to the lower part of the belly of an 
animal. It is of different colours, from a 
pure lively whitish toa black ; but the nearer 
it approaches to the white the better it is; 
of an extremely strong smell, and a bitterish 
pungent taste. cial | | 4 

The essence of civet is rarely used alone, 
but of great service in making additions to 
other odoriferous waters, and therefore I 
shall here give the method of making it. i 
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Recipe for making the Essence of Civet. 

Take of civet and double refined sugar, 
of each two drachms; rub them well to- 
gether in a glass mortar, adding, by de- 
grees, five ounces of rectified spirit of wine ; 
put the whole into a matrass; digest three 
days in a gentle heat, and pour off the clear 
essence for use. 

Though the essences are, properly speak- 
ing, chemical preparations, and therefore 
might be foreign to the business of a dis- 
tiller, yet as they are often added to perfumed. 
waters, and easily made, I thought the fore- 
going recipes would not be unacceptable to 
the reader. 


Recipe for Two Gallons of Aromatic > 
Cephalic Water. 


This water has its name from its delicate 
smell, and great use in all swimmings and 
- giddiness in the head. | 

be Nutmegs, mace, cloves, and cinnamon, of 
each two ounces; galangals, and calamus 
aromaticus, of each one drachm; flowers of 
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lavender, three handfuls; infuse the whole in 
nine quarts of proof spirit, and draw off two 
oer by gentle: distillation. 4 
-Thisis.an excellent. composition; it makes — 
an admirable cordial, and: may be rendered 
more pleasant: by sweetening it with sugar. 


Balm Water, commonly called ie de 

| Carmes. 

Take of balm in flower, fresh. ae 
and clear from the stalks, two pounds ; 
Jemon-peel, fresh, as. soon as pared from the 3 
fruit, four ounces; coriander seeds, eight 
ounces; nutmegs, cloves, cinnamon, each, 
bruised, two ounces; angelica roots, dried 
and bruised, one ounce; spirit of wine, highly | 
rectified, ten pints. Steep the several in- 
eredients in the spirit four or five days, and. 
then draw off, in the heat of a water bath, — 
ten pints. Rectify the distilled liquor by a 
second distillation in a water-bath, drawing 
‘off only about eight pints and three quarters. 


Balsamam Vite. 


‘Fake of cinnamon, one ounce and an half; 
ginger, one ounce; mint, ene ounce ; oil of 
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vitriol, six ounces; rectified spirit of wine, 
two pounds. 

Drop the oil of vitriol by little and little 
into the spirit of wine, and digest them 
together in a sand-bath, with a very gentle 
heat, for three days; then add the other in- 
gredients; continue the digestion, in the 
same gentle heat, for three days longer, and 
afterwards filter the tincture in a glass 


- funnel. 


Sweet Elixir of Vitriol. 


Take of the aromatic tincture, one pint; 
dulcified spirit of vitriol, eight ounces by: 
weight. Mix them together. 

This is designed for persons whose sto- 
machs are too weak to bear the eee 
acid elixir. 
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FF eight of Spirits under Proof. 


FF eight of Water. 
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WF eight of Spirituous Liquors under Proof. | Hydrometer Proof. 
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TOTAL OF PROOF SPIRITS COLLECTED. 


Strengths, : Gallons. 
L1G. UO Ceccche tence eteasecg se 9) O80 
PAG ADU sais eG oe be es aes er) TAO 
POOL «os» iE GR ee ale OP STs css 65 
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PLOT AL ets exe ore aietetens whe ere st ae AAA 
Multiplied by the Factor «+ 1.3636 


54544 
54544 
54544 ° 
54544. 


6059.8384 
ites of Wine doubled - - 18. 


Total at 1 in 3 and 3 -- 6077. under Hydro- 
meter Proof, according to G. IIT. c. 73. 


- Note.—Showing how to find the above factor, Divide 3.75 by 2.75, the 
product will be 1.3636, as above. 
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GENERAL RULES, 


: WITH. . 
| “EXAMPLES, 


3 


ascertain its proper Quality of any other aecignte 
Strengat 


RULE 1. 

To bring the given strength to hydrome- 
ter proof, divide the given quantity by its 
given strength over or under hydrometer 
proof; if ever proof, add the quotient to 
the quantity: given ; if under proof, deduct 
it therefrom, which gives the que asey at 
hydrometer proof. — 


EXAMPLE I. | 
Suppose 100° gallons of’ spirit at I to 10 
over proof, what quantity of liquor will be 
necessary to reduce it to hydrometer proof? 
10) 190 | 
10 Liquor necessary. 


110 Quantity when lowered. 
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EXAMPLE I. 

Suppose 100 gallons of spirit at 1 in 10 
under proof, how many gallons at hydro- 
_ meter proof-? 


10). 100, 
10. Subtract. 


Saree ad 


90 Gallons.at bydrometer proof. 


RULE II. | 
If your spirit be of the strength of 2 in. 3, 
or 3 in 4, &c. under bydrometer. proof, di- 
vide by the Jast figure, and the quotient will 
be the quantity at hydremeter: proof. 


EXAMPLE III. 


Suppose 92 gallons of spirit at 45 in 46 
under proof, how many gallons at By apmeter 
- proof? — | 
| 46) 92 (2 galigns 2 at hydrometer proof. 
§2 
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MIXING OF SPIRITS. 

To find the value of a mixture of spirits Me 
multiply each quantity separately by its 

value per gallon; add the products together, — 

and divide the sum total by the number of 

gallons in the whole quantity: the quotient — 

will be the value of the mixture per gallon. 

EXAMPLE. | 

I wish to mix 25 gallons of French brandy — 

at 20s. per gallon, 20 gallons at 18s., and ~ 

15 gallons at 12s.; what will be the value of © 

a gallon of the mixture ? 

25 by 20 are £25 


20 by 18 are 18 
ls bylare 9 


60. 52. 
Bee 
20 

6|0) 104|0 (20 20 
ey) | 12 
17s. ——— 
6|0) 24\0 
Ad. 


Answer, 17s. 4d. per gallon. 
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To fill a Cask of 100 Gallons with Brandy at 16s. 


and Brandy at 12s. so as to sell tt at the rate of 
‘14s. the Gallon. 


_ Given price . . . 14s, | Highest price . . 16s. 
Lowest ditto. . . 12s. | Lowest ditto. . . 19s. 


Difference ... . Qs, . “As, 
Given quantity ..100 | 
2 
4)200 © 
50 


Thus I find, that in 100 gallons of this 
mixture there must be 50 gallons of the best 
brandy, and consequently 50 gallons of the 
worst. 

I wish to know what pieh sth the follow- 
ing spirits will be after they are mixed; 
namely, 120 gallons 1 to 10 over Ssh and 
56 gallons 1 an 5 under proof. 


10) 120 5) 56 

Th eth2 f 11 2 
132 proof. 44 6 proof. 
44 6 | 


176 6 total proof. 


286 STRENGTH OF SPIRITS. 


‘Here I find, that 120 gallons at 1 to 10 
are equivalent to 132 gallons at proof; and 
50 at 1 in 5, to 44 gallons 6 pints.at proof; — | 
which, added together, make 176 gallons, 6 
‘pints at proof; but as the whole mixture 18 
only 176 gallons, it is consequently 6 pints 
better than proof. 1 

Note.—I presume I have given sufficient — 
instructions for mixing of spirits, &c. ; there- 
fore, I trust, no person will be at a loss how 4 
to calculate any mixture that may occur in 
business, with a little practice. : 

It miust be observed, that it is found by 
experience, when spirits are lowered by the 
addition of liquor (particularly over proof 
spirits), or by being mixed with any other 
fluid of a more dense nature than such — 
spirits, the mixture is not increased accord- 
ing to the quantity of liquor, or other fluid 
so added ; but as the concentration or dimi- 
nution in quantity will always vary in pro- 
portion to the quantities, weight, and tem- 
perature of the goods so mixéd together ; 
therefore this table shows that the deficiency 
occasioned by the mixture of water with 
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spirits at the different strengths, by some 
called the concentration, is as follows: 


Gallons. Gallons. 
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APPENDIX. 


DUBRUNFAUT’S 
COMPLETE TREATISE 


ON THE 


Art of Distillation. 
ae 
- PART I. 


In this Part we will treat of the various pre- 
parations to which vegetables are submitted, for 
the purpose of bringing them to the state of 
fermentable liquids, and we will also describe 
_ some of the instruments necessary for these pre- 
_ parations. 


CHAPTER I. 


_ Fermentable Vegetables——Operations by which 
they are predisposed to Fermentation. 


There is an immensity of fruits, of all kinds, 


out of which art teaches us to extract alcohol, 


but there is none that can undergo the spirituous | 
_ fermentation in the state in which nature has 
produced them; all of them require to be sub- 
| oO 
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mitted to certain preparatory operations, more 
or less complicated, and entirely depending on 


their nature. 


The raisin, for instance, and all other fruits, 


containing sugar already formed, would not fer- 
ment at all, were it not submitted to the opera- 
tion of pressing, which 1s requisite to tear its 
cellular tissue, and thus to set its juice at liberty. 
Even this juice would not ferment easily, if it 
was not fluid enough, that is, if the sugar it con- 


tains was. not dilated in a sufficient quantity of — 


water. 

This species of vegetables forms a_particular 
class in the distiller’s art, because the operation 
to which it is to be’submitted, before the fermen- 
tation, is purely mechanical. It consists, in 
fact, in bruising the tissue of the vegetable, and 
in adding water to the juice, in’ case-the former 
of these bodies. were ‘not connected with its com- 


position in sufficient quantity to render the alco- | 


holic decomposition the most prompt and perfect 
I ) Ly P P 


possible. 


We will form a separate class of such vegeta- 7 


bles as require more complicated’ operations. 
- Such is corn, which is’ bat‘slightly fermentable, 
without undergoing ‘an’ operation, the object of 


which ito convert its’starch | into sugar. Such — 


aré also potatos, which would not ferment at all 
‘f the fecula they contain was not submitted to 


aJ 
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* 


the same metamorphosis. The latter class will 

comprehend..all, farinaceous. vegetables. which 

may be the object of. distillation. 

_ A particular chapter. will be. consecrated to 
each of those two classes, together with the ope- 

rations they necessitate. 


» CHAP. II. 


Vegetables belonging to the First Class. 

It isa principle well recognized in our days, 
and entirely consecrated: by practice, that all 
_ bodies containing sugar pass easily to the 
_ $pirituous fermentation, when the necessary con- 
ditions for such a decomposition are, moreover, 
fulfilled. 

»Hence, the possibility of producing spirits 
from an infinite number of vegetables. Every 
_clime of the two worlds has its fruits ; nature has 
created sugar on all the inhabited points of our 
globe ; and if she has more particularly fayoured 


with this production the countries situated under 


the equator, she’ has not treated any sparingly, 
and man finds everywhere fruits and roots con- 
taining sugar. 

__» / Sugar is an element indispensable to the pro- 
duction of alcohol, and. where it is absent, no 


vinous fermentation can take place. 


Oo 2 
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Although it is possible, in virtue of this prin- 
ciple, to make spirits from an immense number 
of vegetables, yet, those only are used, who, by 
their abundance, their value and’ their produce 
in alcohol, can enter into competition’ in’ com- 
merce. The spirits produced from them should 
be offered at a price equally low, unless peculiar 
circumstances legitimate the difference of their 
respective values. These may infinitely vary, 
‘according to time, place, and taste of the peo- 
ple: soit is, for instance, that the spirits of the 
raisin and rum may, ‘under different ‘circum- 
stances, have a venal worth widely differing. 

Although the quality and flavour of the spi- 
rituous produce of certain vegetables, not abound- | 
ing in nature, may render them preferable to 
others, yet, those of more common use, will 
always supply trade with the greatest part of 
the spirit consumed ; and, in this respect, they 
must be more proper to offer speculative ele- 
ments to distillation. 

We will then ‘more specially turn our atten- 
tion to such vegetables as form the basis of nu- 
merous establishments; and, after having done 
so, in a particular way, we will pass slightly — 
over such as might be the object of distillation, 
although seldom used, till this day, -unless. by — 
chemists, or as a‘matter of curiosity. 
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_ . Section I, 
"| CHERRIES. 

From cherries is produced that kind of spirit 
known by thetrade under the name Kirsch-wasser. 
This name comes from the German, and is com- 
posed of two words, signifying water-of cherries. 
This liquor is scarcely made anywhere but in 
Switzerland and in Germany, where cherry-trees 
are very common, and that consumed in France 
comes from the neighbourhood of the Forét Noire. 
The way of preparing the worts is as follows :-— 

In the month of July or August, when cherries 
are arrived to maturity, no trouble is taken to 
pick them, ‘and they are brought down by means 
of poles, which is decidedly a vicious practice, 
leading to endamage the trees; and the cherries 
are accompanied by leaves and branches ;_ which, 
gathered by children, are deposited in troughs 
made of osier, without any precaution, so that 
those that are spoiled, and those that’ are not 
quite ripe, are all, mixed together. : 

This trough represents'a cube or cylinder, more 
wide than deep, and yielding nearly two hecto- 
litres, according to the extent of the: fabri- 
cation. It is placed above the fermenting back, 
on two girders, which rest on the borders of. the 
back, and are joined together by two’cross pieces — 
_ of the same thickness. 
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This trough being half or three-quarters full, 
men, women, and even children place themselves 


round it, and proceed tothe pressing of the 


cherries, with their hands, so as to set the juice 
at liberty. This cannot be done perfectly, as it 
may well be supposed, by squeezing the cherries 
between their hands, or by rubbing them against 
the sides of the trough. The juice runs then in 
the fermenting» back’ through «the interstices of 
the trough, while pees sang and‘ stones are 
left. behind. tie } OM 2arTOo 

The stones: are then sdddydt to yah: liquid ail 
the wort is left.to ferment. ino 

It was thought for along time, that it/was ne- 
cessary to. bréak those stones, from which the 


kirsch derives its characteristic flavour and aroma, 


to obtain this effects but’ experiénce has, in a 
concluding manner, demonstrated that this ~prac- 
tice is :uséless, and: that: the’worts from cherries 
fermented with: the stones, either ee 
give an equally -good flavoured kirsch. | 
Kirsch being»only consumed as‘a' saniiey the 
fabrication of, it:is not considerable; and the wine 
producing it is:put, to the stilb iunmediately after 
the fermentation, which lasts from ‘six to eight 
days: The areometrical density of the wort va- 
ries, according to years, from five: to: seven de- 
grees: leavenris connected with its composition. 


Ottis 
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Section II. 


SUGAR-CANE. 

_The sugar-cane, so useful to man, and which, 
in our days, has in its possession to supply all the 
nations of the two. worlds with solid sugar, was 
known by the ancients, according to, the evidence 
given by Theophrastes, by Plinius, &c. ; but. this 
sort of sugar, which had been sent to them by 
the Indies and by Arabia was so scarce, that it 
was only used as a medicine. . 

It was merely at the epoch of the crusades, 
at the time of the irruption of the Europeans into 
Asia, that the latter were acquainted with the 
sugar of the cane, which was obtained either in 
the solid or liquid state; and, from this moment, 
they were disposed to extend the culture of the 
cane, and.to. introduce ,it| into all the countries 
where,it would be likely to prosper. 

In fact, this plant, originally belonging to, the 
East Indies, had been brought by the Arabs into 
their country as a part of their conquests. From 
hence it passed, into Egypt into Syria, mto the 
islands of Cyprus and Candia, and into the Morea. 
The Europeans took it from there into Sicily, 
- Calabria, Provence, Madeira, into. the Canary 
Islands, and, at last, into America, where its cul- 
ture has been so, much developed. 

. The sugar-cane. is cultivated in almost all the 
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regions situated between the tropics, but more 
particularly in Guadaloupe, Havannah, Jamaica, 
Brazils, in China, and in all the Indian colonies. 


Its culture presents little difficulty; it belongs to 


the class of reeds; and prospers well in a slightly 
damp soil; too dry a ground renders the juice too 
heavy ; and to work it well, in this case, it is ne- 
cessary to mix it with that of the watery cane, 
grown in swampy soils; this mode is adopted at 
St. Peter, in Martinique, otherwise it must be 
diluted in water to clarify it. | | 

The length of time the sugar-cane requires to 
be exposed to a warm temperature to ripen, is the 
cause of its not prospering in France, where, in 
Olivier de Serre’s time, an attempt was made to 
grow it in Provence. The object of this culture 
is the production of concrete sugar; but our soil 
could only bring forth a kind of mucous sugar, 
its growing being suspended by the colds of the 


winter. ' 


MOLASSES. 

This name is given by the trade to the water 
resulting from the purifying of sugar. 

The working of the sugars in America and the 
Indies, produces considerable quantities of mo- 
lasses, the greater part of which is made into 
rum, by fermentation and distillation. | 

The French sugar-bakers produce great quan- 
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tities of molasses, which have, sometimes, been 
used by ‘the distillers, when ‘the price of spirit 
happened to be high., A kind of molasses is 
extracted from’ the sugar of beet-root (mangel- 
worzel), the only use of which is distillation. We 


- will treat of each of these species of molasses, 


and of the various processes by which they may 
be converted into spirits. 


COLONIAL MOLASSES. 

These furnish to commerce the spirituous li- — 
quors known by the name of tafia and rum. 

The process made use of in the colonies for the 
production of these articles, is very imperfect, 
as also the apparatus used for the purpose of dis- 
tillation. 

This is their mode of working :— 

‘The molasses are diluted in large tubs, so as 
to bring them to ten or twelve degrees density. 
These mixtures are made without paying any 
regard to temperature, because the heatoof the 
climate is sufficient to cause fermentation, and 


are Jeft to themselves; but those countries not 
_ possessing any artificial leavens, and that, con- 


nected with the composition of the sugar-eane, 
having lost its properties during the operations 


_of boiling and defecating, requisite to separate 


the sugar, the worts enter:with difficulty into fer- 
mentation; and: very. often they only arrive to 
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this period, several days. after their preparation. 
This is not»the only difficulty attending their fer- 
mentation; for, after it has beem established, its 
progress is very slow; and it requires from eight 
to fifteen days to bring it to the last period. 
These disadvantages, specially resulting from the 
absence of leaven, generally. cause. their spiritu- 
ous products to be very small. 

The distilling apparatus made use of in the 
colonies, is constructed, on the same principle as 
that of simple distillation,, described hereafter ; 
it is, as will be explained in another part, the 
most imperfect and the least economical. 

It often happens that the planters do not de- 
prive their worts ‘of ‘all, the spirit contained in 
them. This method is not very vicious in their 
way of working, because they use- their spent- 
wash in the mixing of molasses.... They have 
observed that the little portion of alcohol that is 
left, brought back again:to fermentation, had 
very good effects: This remark may not be des- 
titute of foundation; and) it: would not in the 
least astonish me, if alcohol: added to a fermen- 
table liquid, had an effect similar to that of leaven. 
It would be desirable: some intelligent distillers 
turned their attention to some inquiries on tats 
subject | 

Besides, be: the accuracy of their agile i 
on the influence of alcohol, as a leaven for fer- 
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mentation, as it may, at all events,, the. practice 
deduced from. these. remarks. is not founded on 
good reasoning, and leaves,much to desire for its 
perfection, and I doubt not but, what they would 
obtain better results from the following method :— 

The molasses should first be diluted with water 
or with spent-wash, Jittle,acidified, so.as to give 
them no greater density than, from five to six de- 
grees, and care should be taken to establish the 
temperature, from, the beginning of the working, 
between twenty and thirty degrees Reaumur, To 
render. the fermentation more active, one of, the 
artificial leavens prescribed’ hereafter might be 
prepared, or, the simple addition of a small, quan- 
tity of the,raw, juice, made to. ferment separately, 
would, in. this case, .be.a powerful fermentative 
agent. I am convinced that, by this method, 
the fermentation would be much sooner esta- 
. blished, would pass more rapidly through its dif- 
ferent stages, and cause the spirits much to in- 
crease in quantity. 

The spent-wash might be used with greater 
success in the subsequent. brewings; for, in fact, 
it; would, be much less acid, proceeding from fer- 
mentations much less laborious. | 

The rum from the colonies acquires not, im- 
mediately after distillation, that flavour which 
we know it to possess; the acrid taste which it 
_ has, on Jeaving the worm, is corrected by keeping 
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it a long time in the barrels filled before with 
molasses; the former impregnated with syrup, 
seconded by time, operate this change in the 
flavour of the rum. 


SUGAR-BOILERS MOLASSES. 

- These molasses ferment with difficulty when 
alone. I recommend the same process to bring 
them to fermentation, as for the colonial mo- 
Jasses; and I must insist on some leaven being 
employed, that of beer, if it can be procured. 
As to the rest, the same course of working is to 
be followed. It might even be possible to obtain 
good results, by applying to these molasses, the 
various processes which I am about to describe, 
for the molasses of beet-roots. Experience must 
decide in this instance. 


Section ITI. 


BEET-ROOT. 

The presence of sugar in a vegetable body is 
sufficient to evince its fermentable properties, 
and, of course, the possibility of drawing spirits 
from it. This discovery once made, we have 
only to learn by experience, whether an under- 
taking on such a basis would be attended with 
benefit. by VQ 

For a long time we have been aequainted with 
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Margraff’s discovery of the beet-root possessing 
a certain matter, which is saccharine and can be 
crystalized, but we have kept within those limits, 
without applying it to industry. Not long ago, 
when isolated from America and the Indies, who: 
were in the exclusive possession of supplying us 
with all the sugar we wanted, we were induced 
to try many experiments, and speculation and 
privation contributed greatly to increase our 
exertions. Sugar had risen to an enormous price; 
and we found ourselves at the eve, not only of 
seeing it increase more and more, but even of 
being entirely deprived of a substance which 
habitude had turned into real want. Henceforth 
all our attention was directed towards an object, 
surrounded by numerous encouragements. The 
favour of government, the recompenses that were 
promised, and public utility, suscitated an im- 
mense number of trials, in which the most en- 
lightened and the most recommendable men of 
the age participated. Margraff’s discovery was 
exhumated, and immense fortunes were swallowed 
in transforming a laboratory experiment into a 
manufacturing operation. . 

The sugar of the beet-root is identical with 
that of the cane, when it is refined; consequently, 
it is quite as fine, and as good, and does not 
stand the farmer above forty centimes per five 
 hectolitres' on an average of years. 
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The production of solid sugar in the beet-root, 
as all other vegetable products, is subject to 
agricultural chances. Some years are more 
favourable to it than others; but an intelligent — 
manufacturer, thoroughly acquainted, with his 
art, will always, escape great losses in a more of 
less fortunate way.,!) So.it is, for instance, that a 
manufacturer of beet-root sugar, finding, in un- 
‘favourable years, that the small quantity of sugar 
which the vegetable gives him, would not defray 
his expenses of fabrication, meets with a precious 
resource in submitting it to distillation. .. | 

The choice of the beet-root;, either to make 
sugar or to produce spirit, is not more indifferent / 
in one case than in the other. | There exists a 
great variety of them, all of which are distin- 
guished by the colour of their peel and, that.of 
their pulp. . The white, the yellow beet-root, and 
that which is white inside: and, red outside are 
preferable to all others. Whatever be-the colour 
of the root, it is essential to appropriate it to the 
soil, to cultivate it in a) fit and proper manner, 
and not to use the seeds of degenerated species. 
Experience has proved the steaky beet-root to be 
the least productive, and must, of course, be) re- 
jected as much as possible. | 

The beet-root thrives in mixed soils, by this is 
meant such as are not too mobile. nor too argil- 
lous, neither too calcareous nor too sandy... The 
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soil should not be too damp nor too dry. It 
grows well after black oats, and all sorts of ma- 
nures, sparingly distributed, are suitable to it, 
however, strawy manures and the stalling of 
herds are more proper for it. 

_ It is generally sown in the month of April, and 
reaped towards the end of September, or in the 
beginning of October, according to the climate. 
The soils of the north and centre of France seem 
to be more favourable to this culture than those 
of the south. 

.As soon as the beet-roots are drawn out ag the 
ground, they are necked and warehoused where 
the frost cannot injure them, in cellars or in pits 
digged four or five feet deep, covered afterwards 
by a.couch of soil, from one to one and a half 
feet in thickness. 

Then they are taken as they are wanted, and 
their juice is expressed, by means of Burette’s 
or Odobel’s rasp, both of which we will describe. 


BURETTE’S RASP. 

It will be sufficient for the purpose of giving 
an exact idea of this rasp and its effects, to pro- 
duce the report made to the Society of Encou- 
ragement, by Mr. Pagot-Descharmes, in the 
name of the Committee of Mechanical Arts. 

«‘ The attention of mechanics has for a long 
‘time been directed towards the means of ob- 
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taining the fecula from potatos, with economy 


of time and of manual labour. Although their | 


emulation has often been strongly seconded by 
circumstances, the first system of rasps known, 
thet of the tin rasp, filled with holes, is the only 


‘one that has been followed. Mr. Burette, 
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ce 
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whom a long experience has convinced of the 
imperfections of that instrument, with regard 
to the nature of the pulp of potatos, scems to 
have been the first who felt the necessity of 
taking another direction. The machine of 
which we are about to give a description to 
the Society, is the fruit of this artist’s medita- 


‘tions. 


‘© A frame made of oak, built strongly, having 
an oblong form, mounted on four legs joined 
together from top to bottom by cross pieces, 
constitutes the assemblage bearing the various 
parts of the new mechanism, nearly all of them 
disposed on the length of the ‘upper cross 
pieces. Those parts are composed of a wooden 
cylinder, made plain and suitably prepared ; 
its diameter is eighteen inches, and its breadth 


‘eight inches; its circumference is armed with 


eighty saw-blades, seven inches long. On one 
of the extremities of the axts of the cylinder is 
an iron pinion, furnished with sixteen teeth, 
working in those of a wheel, also of iron, and 


«having a hundred and twenty teeth; a handle 
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of eighteen. inches is fixed on each extre- 
mity of the axis of this wheel. Under this” 
cylinder is placed a kind of trunk, inclined in 
such a manner as to send the pulp obtained in 
a bucket, filling the functions of a recipient; 
on the same face of the frame and before the 


circumference of the cylinder, is adjusted, on a 


mobile centre, a kind of wooden shutter, which 
receives from the axis of the pinion, and by 
the aid of swing gates, a to-and-fro motion, in 
such a manner as alternately to open and to 
close the interval left between the cylinder and 
that same shutter, for the passage of the pota- 
tos. Nevertheless the opening is limited, by 
means of a little bar, on which the shutter 
rests in its back motion. All the parts of this 
machine, exceeding the frame, are enveloped 
in a box, surmounted by a hopper, yielding 
about a quintal of potatos. From this kind 
of cage results that the trituration is effected, 
very properly, without splashing or loss of 
matter. ‘Two thousand five hundred kilogram- 
mes of potatos may be reduced, in twelve 
hours, by this rasp, worked by two men. Its 
value is four hundred francs.” 


ODOBEL’S RASP FOR BEE'T-ROOTS. 
This rasp is of a different construction to that 


of Burette’s.. That part which is armed with 
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saws, and which, by its rotatory motion, divides 
the vegetable, is ‘made in a conical form. From 
seven to eight thousand kilogrammes of beet- 
roots may be rasped by it, in twelve hours, by a 
power equal to that of two horses. Its value is 
twelve hundred francs. 

The pulp is then placed on the cloth of the 
cylindrical press; or which is much better, it is 
placed in bags, which are to be pillared and sub- 
mitted to the action of a screwing or hydraulical 
press. This kind of press is preferable to any 
other, because it possesses the’ greatest force; by 
these means a quantity of the: juice: is obtained, 
proportionate to the energy of the machine made 
use of. | bia 
With a cylindrical press; well mounted and 
well conducted, itis possible: to obtain a quantity 
of juice equivalent to seventy per cent. of the 
weight of the:raw beet-root; to'this effect, it is 
necessary to wet the residue of the first extract, 
and: to submit it again to the action of the press. 

~Withscrewingor hydraulical presses, sixty-five, 
seventy, and even eighty per cent. of the juice 
can be obtained, in one operation, according to 
the power of the engine, or :the»more or less 
aqueous qualities of the roots. 

This juice, supposing no water. to have been 


used, may mark:from 5° to 9° Beaumé, according 


to years,:and the species of the fruit. It con- 
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tains, like the cane, two kinds of sugar, one solid 
and the other liquid, that is to say, one that can 
be crystalized, and the other molasses; it con- 
tains, besides, water, leaven, and some extractive 
substances, one of which gives to the beet-root 
that acrid taste, by which it is distinguished, and 
also the property of attacking the throats of 
those who eat it: this is not even entirely re- 
moved, by the operation of boiling, as it may 
have been observed. ue : 

This substance might communicate to-the spi- 
rits of beet-roots its noxious taste, was it not 
corrected by the’ operation of rectification, of 
which we will treat hereafter. 

The liquid separated by means of the press, 
may be put immediately to fermentation; leaven 
enters in its composition, and ‘soon: begins to 


_work. 


A good soil may produce from eighty to one 
hundred thousand pounds of beet-roots, per hec- 
tare. In this instance, the thousand. do not stand 
the farmer, after deduction of the costs and be- 
nefits of culttre, more ‘than five ‘or six francs. 
Ina favourable year,‘and with good instruments, 
one thousand pounds of beet-roots will produce 
seven hundred pounds of juice 9° gravity, which 
being diluted to 5°) and fermented, will produce 
thirty litres of good spirit at 19° Cartier. 

I am not aware of beet-roots having ever been 
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cultivated for the sole intent of distillation. 
Scarcely any parts of this root, except the molasses 
produced by the extraction of its sugar, are used 


for that purpose. There is a greater advantage 


in first. separating the sugar; and its raw juice has 
only been fermented, in unfavourable years, when 
the object of its cultivation, which is to produce 
sugar, could not be successfully fulfilled; in such 
case, distillation has offered a salutary resource. 
But we may judge, from what has already been 
said, that a farmer, not possessing the pecuniary 
means necessary to establish a sugar-house, might 
derive favourable results from the distillation of 
beet-roots. 


MOLASSES OF BEET-ROOTS. 

These molasses, as I have already observed, 
have not yet been applied to any other use. than 
that of distillation. This.results from their bad 
taste, which is the cause of their. being rejected 
by the trade. In fact, they cannot be delivered 
to consumption in the state they are in, like the 
molasses from the sugar bake-houses; there is 
nothing of which the former partake less than of 
that luscious savour of the latter, and this is the 
only difference existing between the raw sugar of 
the beet-root and that of the cane, both of which 
are identical, after having been purified of their 
molasses. The molasses of beet-roots take with 
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them all the acrity of the root, and morgover 
they happen very often to have a strong taste of 
salt, caused by the nitrate of pot-ash or salt-petre, 
_ which the beet-root contains in large quantities. 
However, notwithstanding the taste of these mo- 
lasses, which, in appearance and in taste, aremuch 
less saccharine than those of the sugar-bakers’, 
they are much preferable to the latter, with re- 
spect to the quantity of spirit they produce. 
The taste of the latter, it is true, resembles less 
that of rum, and keeps always a particular aroma; 
but it is one agreeable to the palate, and 
might perhaps, with certain precautions, be ren- 
dered more identic with that of the rum of the 
colonies. 


METHOD OF MR. CAFLER. 

This isa method to be followed in preparing 
-beet-root molasses for a good fermentation. It 
has been communicated ‘to me by oné of my 
friends, Mr. Cafler, manufacturer’ of beet-root 
sugar, and.distiller at Dorignies, near Douay. 
This enlightened manufacturer, whom I shall 
have occasion to name hereafter, submits to dis- 
tillation all the molasses proceeding from his 
sugar-house; and, by means of the experiments 
he has made, to perfectionate his way of work- 
ing, he +has ‘been able to recognize a great ad- 
vantage in working in the following manner. 
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He mixes one hundred litres of molasses with 
one hundred. litres of boiling water. When all 
has been well blended, he covers the back, and 
leaves the mixture to itself for twelve hours. 
Then he adds two. hectolitres, of boiling water, 
mixes the mass well, and lets it repose twelve 
hours longer. At this period he proceeds to the 
fermentation, and to this effect he dilutes the 
whole mass with cold and warm water, so as to 
bring it to the temperature required, and to give 
it from five to six areometrical degrees density. 
From one hectolitre of syrup he obtains from 
twenty to twenty-four hectolitres of well fer- 
mented wash, which renders him about eighty 
litres of spirits at 19°. } 

This quantity differs from those reported in 
various works. Mr. Chaptal, for. instance, de- 
clares, in his excellent work on beet-root sugar, 
1821, that the same quantity of molasses has 
only produced fifteen litres of spirits at 22°, 
nearly equivalent to eighteen litres. at 19°. Mr. 
Matthew de Dombasle, on the contrary, assures 
us of having constantly drawn one hundred litres 
at 19° from the same quantity of molasses. 

How can we account. for two results so widely 
differing? I think we can explain it, by the ad- 
mission of the fact, which is very probable, that 
Mr. Chaptal, by exhausting his molasses much 
more, renders them less fit for distillation, and 
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that Mr..M...de;Dombasle;-has, always operated 
on mplaeses, richer in’ sugar, less exhausted, and 
with a better knowledge of ‘that kind of work. 

It is necessary to observe that the. produce, 
mentioned, before, of eighty litres of spirits at 
19° from one hundred litres of molasses, is owing 
to the process, which I have just described, for 
fermenting them. . Mr. Cafler, before he made 
use of this method, was far from drawing as 
much from his molasses. 

Moreover, J must warn the reader that one of 
_the advantages attached to this mode of.ope- 
rating, results from the use. of the spent-wash. 
This occasions an economy in fuel, as the caloric 
of the wash, leaving the still. in a boiling state, 
is in this instance appropriated to good. use. 
Besides, we find. in the use of spent-wash all the 
benefits which I will hereafter develope, in treat- 
ing of the most. perfect transformation of sugar 
into alcohol. 

Very. often Mr. Cafter has found an peated 
tage in adjoining grain to, his, mixtures, at the 
rate of from, five to!.seven kilogrammes, per one 
hundred. litres, of molasses. This. grain, when 
broken and consisting of a mixture of. twenty 
_kilogrammes of malt to.eighty of rye, gives more 
nerve to the fermentation, and renders it more 
complete. | 
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METHOD OF MR. M. DE DOMBASLE. 
I have just cited the astonishing produce of 


spirit’ Mr. M. de Dombasle has drawn from ~ | 


the molasses of beet-roots. The method followed 


by this distinguished technologist, to obtain such — 


a result, will, no doubt, be read with interest. 
He has placed an account of it, with some illus- 
trations, in the second edition of an excellent 
work, on the sugar of beet-roots. We will give 


some extracts out of it, which will be sufficient 


to show the particularities attached to his me- 
thod. 

‘* Supposing the fermenting back made use of 
“ 10 contain fifty hectolitres ; the quantity of flour 
«* necessary to make the leaven will be eighty 
« pounds, and that of sulphuric acid will be ten 
‘¢ kilogrammes. The evening preceding the first 
‘¢ mashing, a leaven composed of forty pounds 


«* of flour, half of the whole quantity should be — 
“ prepared; the following morning a quantity of | 
«© molasses should be let into the back, sufficient — 


« to form, with the water that is to be used, a 


“ mixture filling one-third of the back and | 
«marking 7° density. The molasses being — 
‘€ poured into the back, a small quantity of boil- — 


‘¢ ing water should be added, and the mixture 


«should be agitated so as to be well diluted. — 
«© When the molasses are completely dissolved, — 
«« which requires time and labour, warm and 
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* cold water should be: added in such propor- 


‘* tions; as_to>fill the: third part of the 'tub with 
** liquid of 7° gravity and 27° temperature. 
“ Then five kilogrammes of sulphuricacid should 
“ be added, the mixture must be well agitated, 


* the leaven must be added, and this being well 
“mixed with the wort, the tub is covered. The 
“ fermentation is soon established, and after a 
“« few hours:the surface of the liquid is covered 
“© with scum. | 


“The next morning another third of the tub. 


© is filled, the molasses are first separately diluted 
_ 6 


with warm and. cold water, then they are let. 
into the fermenting tub, with the addition of 
such a quantity of water as to bring the mix- 
“ture to the same degrees of density and of 
‘‘ temperature as the day before. — Half of the 
“acid left is then added, this being well mixed 
“-with the mass, twenty pounds of flour pre- 
“ pared for leaven the day before are mixed with 
“it, and this mixture is carefully agitated as 


_* before. 


“ The following day the other third is filled, 
“the rest of the acid and of the flonr is used 
“ before, and the tub is again covered. 

** If the operation has been well conducted, 
“« the fermentation is not interrupted by the se- 
“ cond and third charges; but it gains on the 
“ contrary much activity: the noise which’ it 
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_oceasions: is heard > at. a, tolerable distance 
«¢ fyom the tub, j.and. this only ‘ceases. when it 
‘< draws to the:end,-which must take place the 
“« gecond-or third day after. the last charge. | 
“© The wash isi ready for distillation, »when the 
«scum is fallen, and the movement: of the: fer- 
« tnentation hasiceaseds, The.liquid should then 
« mark from'1° to 2° density 5 if it marked more 
“it would be: a sign that the fermentation has 
‘© been incomplete, but when the symptoms: of 
“ its termination, are,.once manifest, »nothing — 
* could be gained by waiting,-and everyattempt 
to revive it would be useless. Generally when 
** the fermentation has: made little »:progress 
“ during its first stages; it, languishes afterwards, 
“ so as to last four, five, or six days, or even 
« longer. In this case) it-is: necessary’ to. wait, 
« for [ have always remarked: that. it becomes 
‘< impossible to remedy’ this evil. . Besides, this 
“ yitiated. march is always the result’ of some 
‘* error committed in the beginning ‘of the ope- 
‘* yation, supposing good materials to have been 
« employed. When the vinous fermentation is 
** atan end, a kind of effervescence is neverthe- 
«¢ Jess produced in the liquid, : which persons of 
« little experience often: take for a continuation 
« of the fermentation; but this movement is no~ 
* thing but the beginning of acetous fermenta- 
« tion, and it,is very important not to be de- 
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ceived by it. | This,second' fermentation pre- 
sents symptoms entirely:different from those of. 
the first :oit is distinguished ‘by the, appearance 


of large bubbles rising, from time‘to time, on 
the face of othe: liquid, or by'a shivering 
widely differing from: that) of the: vinous: fer- 
«mentation.» It'issufficient “to “observe ‘atten- 
‘tively the: march of two .or three ‘fermenting 
backs; to distinguish it.» Degustation is also:a 
good criterion’to recognize the different: stages 
of fermentation. »The saccharine» taste disap- 


pearsias the’ fermentation advances ; and when 
the latter is: terminated,’ the: saccharine: taste 
is replaced by:a ‘vinous one, which is,- in all 
well-conducted,; fermentations, :remarkable. for 


‘its bitterness. In» the latter case, not the 


least taste, of acidity is perceived, and the use 
of sulphuric acid presents the extraordinary 
circumstance, thatthe wine, after. fermenta- 
tion, is much less acid than if none had been 
used ; it appears that the acid must have been 
decomposed or has entered into a new combina- 
tion, to form the bitter and pungent substance, 
which the palate discovers in the'wine.” 

The wine,should . be -distilled..as.soon, as the 


vinous fermentation is ‘over. | ) 
_ By this: method, Mr. de Dombasle assures. us 
of having constantly drawn. 100. litres. of spirits 
at 19° from an equal quantity of molasses. 


P Q 
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The use of sulphuric acid at the enormous 
dose of ten kilogrammes for fifty hectolitres of 
liquid at 7°, appears contradictory to the prin- 
ciples of vinous fermentation, to which the pre-- 
sence of acids is always obnoxious.» But, it ap- 
pears, that in this case the sulphuric acid does 
not remain unchanged in the liquid, and forms 
a bitter combination. This combination might 
possibly be sulphate of. chalk, and. this would 
explain the phenomenon without difficulty. In 
fact, beet-roots are nearly always. treated with 
an excess of chalk, in their preparation for sugar. — 
We know that chalk. is easily - dissolved into — 
syrup; we know also that it is offensive to the 
developing of the spirituous fermentation. Now, 
if the combination of the acid with chalk took 
place in Mr. de Dombasle’s system of working, 
the utility of the former would find in our che- 
mical theory a satisfactory explanation. 


SS RT 


CHAP. III. — 
Vegetables belonging to the Second Class. 


We will range in this class, as we have al- 
ready announced, all vegetables having little or 
no sugar among their immediate materials, and - 
which’ may, nevertheless, by means of some 
preparatory operations, more or less complicated, 
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produce a great quantity of alcohol. This class 
is composed of materials, the nature of which is 
essentially farinaceous, that is to say, in which 
the most voluminous element is fecula or starch. 
The name of fecula is given to a ‘substance 
which is white, crystalline, inodorous, and almost 
insipid, such is the fecula of potatos. The name 
of starch is more particularly applied to a sub- 
stance analogous to fecula, the physical and 
chemical properties of which are almost identi- 
cal with those of the latter. Such is the: starch 
drawn from wheat and all other corn. We may 
then, in the distiller’s art, confound under the 
same idea the words fecula and starch; and we 
will indiscriminately use one for the other. ' 
It is to the fecula that all-grains, potatos, and 
almost every vegetable of this class owe their 
nutritious properties; and the more fecula they 
contain the better they are liked for food. It 
having once been recognized that sugar possessed 
the exclusive property of undergoing the vinous 
fermentation, and, consequently, of producing 
alcohol, by distillation, our chemists extended 
this principle, without exception, to all other 
vegetables, admitting only the’ production-of al- 
cohol, in the distillation of corn and of: potatos, 
as proportionate to the quantity of sugar which 
they contain. It is clearly demonstrated now 
that neither corn nor potatos contain any sugar 
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at’ allidiid the: fact’ proves, on ithe other: side, 
that they caniundergo the vinous fermentation- 
Experiments: well made ‘and unexceptionable 
having since demonstrated: that: fecula: can»be | 
converted into ‘sugar, by various means,:every 
thing, in the: distillation | of-farinaceous vegeta- 
bles is'explained, withoutosu bverting. the theory 
of the conditions ‘necessary: tothe formation of 
alcohol: Se it is that: in! all arts, practice: often 
precedes all theoretical: rules, andothat the:ma- 
nufacturer, far-removed ‘from the observations of 
the learned, may create for many years, before 
science has the !least suspicion of such creation. 
Indeed, ‘grain’ and: potatos «were distilled, slong 
time before: the idea dogtriaes admitted! the 
a of thefartia tes sinoet od? of ar st 
Tt willonot:be useless to: Lrnseiaiel — the: va+ 
rious discoveries which: have led: to: theiconcep- 
tion. ofvalli:the: operations: now in: use ‘to: bring 
the fecula::to) the ‘state ‘of ‘sugar,and: een iv og 
these means:fermentable propertieso) 9 960 oF 
Kirchoff, ia celebrated: chemist at St. Peters+ 
burg, was enabled, by» means: of sulphuric acid, 
of water, and. of: an..ebullition, lasting: about 
thirty-six hours, to:convert fecula intova kind of - 
sugar, (half liquid andvhalf!solid, which, placed 
under favourable’ circumstances, :passed to: fer> 
mentation, ‘in the same’ manner ‘as allthe bodies — 
containing (sugar whichonature :has provided for 


“ 


» 
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us.” This experiment of Kirchoff has been trans- 
formed; in) France; \'and’ particularly’ at Paris, 
into a manufacturing operation, easily practica- 
ble... We will hereafter’ Gi has the eh hake of 
this operation. ' ie 

The same chemist has rie that starch ’con- 
verted into ‘paste, diluted with eight or ten‘ times 
its’ weight of water, mixed in that’ state,’ with 
its weight‘ of dried and pulverized’ gluten, ‘and 
exposed for twelve’ or fifteen° hours, in a stove, 
tothe température of 50°, can’ be transformed 
into a kindof ‘sugar, similar to that obtained by 


the conétirrence of sulphuric acid.’ The gluten 


employed’ in ‘this experiment,’ ‘as. ‘the ‘vehicle 
transforming the fecula into sugar,.is‘a sabstance 
which presents a membranous’aspeet; ‘whem im- 
preenated with’ water: when dried: it’ resembles 
very much ‘to ‘the gelatine, known ‘under the 
name of’ Dutch transparent’ glue.) The propor- 
tion of ‘gluten’ contained in “corn varies; ‘wheat 
contains ‘the’ greatest quantity’ of ‘it ;-it is, that 
substance which envelopes the fecula of °corn 
and‘ reniders® it! proper for baking: © In fact, pure 


_ fecula, ‘that ‘of potatos: for instance; cannot “be 


made into bread }'and/if: wheat has, over'all/other 
grain, “a remarkable superiority, for the purpose 
of baking; itis owing to the’ alipiesinn| of Bios 
_ which it contains, 1 4 $ 
If cori did not‘ contain’ this becaliae eitiblun ed 
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the fecula might be isolated from it, by the same 
process as that,used to extract it from potatos; 
this consists. in a simple. reduction and a few 
washings to take the fecula away; but this is not 
the case. Indeed it is well known, that, the. first 
operation of the  starch-makers is to destroy the 
gluten, and by. this means to set the fecula, at 
liberty ; from this moment the operations of the 
starch-maker become analogous to those of the 
feculist, so that ,to. separate the fecula from, the 
corn, it.is sufficient to wash the latter 5 ; the former 
is delivered, to trade under the name of starch, 
To. destroy that gluten, the starch-makers de- 
posit their wheat, reduced to flour, or only the 
bran of wheat, in large cisterns, where itis diluted 
in a mixture of fresh and sour water. A fermen- 
tation is established and, gas.is discharged ; there 
is also formation of acetic acid, or vinegar, , which 
has the property| of dissolving the. gluten; the 
starch becomes free by. this operation;.and can 
easily be separated.’ Let, us not lose sight, of this 
property of the acetic acid, .it will be .of use to 
us hereafter, in the ex planation of the phenomena 
that take place during the fermentation of corn. 
Gluten may easily, be separated from, the flour 
of wheat, but.as trade cannot find any use for it, 
it. is seldom prepared, If one. would form an 
exact idea of its nature, and isolate it, it would 
be sufficient to take flour of grain of any descrip- 
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tion, but that of wheat is preferable.; First, -it is 
to be converted into a paste; then it is malaxated 
with the hands, while a continual stream of water 
falls on it. This water runs very white at first ; 
that colour is given to it by the fecula, which it 
takes away. When the water runs clear; iit is 
not necessary to malaxate any longer, and what 
is left in the hand is pure gluten. . The discovery 
of this substance 1 Is owing to Beccaria, an Italian 
chemist. | 

The discovery. of the areata which gluten 
possesses of saccharifying the fecula (converted 
into paste) by a protracted conéurience of water 
and heat, threw great light on the distillation of 
corn. In fact, until then it had been held impos- 
sible to account for the transformation of starch 
into sugar, in the distiller’s art; and from that 
moment it was supposed that this property was 
owing to the gluten. 

M. de Saussure has also made curious experi- 
ments on the saccharification of starch, and this 
learned and recommendable chemist has proved, 
beyond doubt, that starch converted into paste, 
and abandoned to itself for a time, more or less 
considerable, ’ was. metamorphosed into sugar, 
more or less completely, according to the length 
of time it had been left to itself. This discovery 

has not yet been applied to practice; but we 
P 3 
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may ,hope that it will lead, ‘sooner or later, to 
some solution useful :to industry, = 29 9 

The same chemist, on ‘studying the: discovery 
of Kirchoff, ‘on: the’ coriversion of starch into 
sugar, ‘by means’ of ‘sulphuric? acid, isothe first 
who has given’ a theory of it, which ‘appears to 
me unexceptionable.: He has: demonstrated that 
the sulphuric acid’ was ‘not decomposed ‘in’ this 
experiment, and that: the’ ‘starch’ “found: ‘the — 
elements of its transformation in the water with 
which it-was mixed»in the’ state’of ‘paste. : 

This theory of the saccharification of starch is 
not only applicable to all cases; where the \latter 
is converted into’ sugar, but’ even 10! those where 
itis in a bin Beate. ody io JOST AY AP 


Section, I., ‘ 
“corn. -eoinlg oilt oF gai 

Corn has, for many ‘years, supplied trade with 
a kind: of spirits, Cantona ne Ma! ae name 
of spirits’of corn’: , 0937 DI 

Among the various kinds of corn, used for the 
purpose’ of: distillation, rye takes the first rank 
oats ‘and wheat are sometimes ‘used with succéss; 
barley is almost always ‘mixed; in a oi 
which» mgt ia with. those: sclie s 
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CHOICE OF CORN) 20) (2004 

We know of. no other waycof ‘ascertaining the 
venal worth ‘of: corn: than’ that .of its: specific 
gravity; 'so that, ceteris paribus; that which under 
an ‘equal «measure;\:an ,hectolitre, for -instance, 
weighs: the:imost, must: -berpreferred:for: distilla- 
tion, as: wellas for every-other:use* and the price 
varies) particularly according tocthis quality... 

It is not:indifferent to neglect the other quali- 
ties: such as their perfect conservation, because 
those that are heated render much less spirit, 
their fermentation not being so good. 

As. to the» defects: inherent: to 2 corn; ¢ which 
agricultural»chances> have occasioned: to germi- 
nate before the: harvest, these are:reeognized by 
‘the appearance and weight of the corn::it:weighs 
auch less:than that) which: has: not: undergone 
this change.» ©! ! | 

‘Wheat issseldom aren for ditilledely, because, ; 
destined for human food, ‘its: value is generally 
greater'than that of: other’corny and because its 
produce %in spirit is°not: proportionate to that 
value.) Oats,) for: the» same reasons, ‘are seldom 
used: for distillation; sina anne are Ssnctighis to 
feed horses. °° de. gL | 

Rye is the most convenient, because its pro- 
duce in spirits“is considerable} and also, because 
ivleaves'a ‘proper nfarginoto the ‘distiller. ~Be- 
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sides, being little fit for baking; it would find 
very little use without distillation. 

As to barley, it.acts:a part in the Recueil 
which has not been studied till’ this day, .and 
which gives to: its) use, combined with other 
grain, a utility consecrated by practise, and 
which we will substantiatein proper time and place. 

Let us now go. through the various: methods 
followed to. bring corn to: fermentation. 


Section IT. 
OPERATIONS: WHICH /ARECINDISPENSABLE TO 
THE FERMENTATION OF CORN. 

There are many ‘methods for predisposing corn 
to fermentation, but whatever be the shades of 
differences . variegating those methods, there 
exists three operations common to all. 

These three operations are practised in all dis- 
tilleries.. The first is that of grinding, the second 
is that known under the name of steeping; and 
the third. that of mashing. They are of) such 
importance in the distiller’s art, that I think:it 
necessary to,describe them separately, and to in- 
dicate, at the same time, their object and utility. 


GRINDING OF CORN, Tt 
aac y species ‘of.corn. destined for distillation 
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should not be ground: into fine flour, but’ only 
broken. ‘This 1s a practice of which experience 
has proved the utility. Not that. a: greater divi: 
sion of the vegetable would be: an obstacle to 
fermentation, when the following: preparations 
are also. made use of; but these) preparations 
would then be of a more difficult workmanship, 
aud expenses of grinding would be much heavier. 
These inconveniences may be. avoided; by only 
reducing the corn into coarse flour. :'This result 
is obtained by having the mill-stones:at:a proper 
_ distance one from the other. | It is.customary' in 
distilleries to, use the corn as it is wanted. “This, 
in fact, keeps better inits natural state ; it isless 
liable to be heated; and by these: means requires 
_less precautions to be taken for its preservation. 
I. would advise distillers. to follow this: method, 
if they wish not, to, be exposed to: great de- 
crease in spirits: corn heated either:im nature or 
-when reduced to flour, loses its fermentable ae: 
perties. 


STEEPING OF THE FLOUR. 
Let us suppose, for the most perfect intelli- 
- gence of this operation, the quantity of matter 
to be fermented to be equal to one hundred kilo- 
grammes. The corn being selécted and ground 
into coarse flour,:is deposited in a tub capable of 
yielding seven hectolitres! of matter, but» to be 
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filled only.with six, so.as to keep’a vacuum ‘ne- 
cessary:to)the scum: produced by the fermenta- 
tion. : Then proceed to the steeping itis effected 
by pouring on the flour one. hectolitre, or what 
is the same) thing, one hundred kilogranmes of 
water at/35° or 40°, according to’ the’ season’ of 
the year; the water should be hotter in winter 
than:in summer; and ‘the best’ mode: of working 
is'to pour onthe flouria mixture of hot and‘eold 
water, such as to form, after ten minutes brewing, 
a mixtureat2s° or 30°, whiely will‘easily be‘ob- 
tained:in albseasons; to this effect ‘the use of the 
thermometer ‘should ‘not:be’ neglected, ‘it is an 
infallible; guide to conduct ‘this operation-réegu- 
Jarly»»:In'thisistate, when there are no lumps that 
have: escaped: the penetrationof the water, and 
whem «the ‘mixture: has ‘been agitated for ‘ten 
minutes; the tub is left to subside «for ‘half an 
hour;)one: quarter of an hour’ is’ even sufficient. 
The object of this operation ‘is, ‘as’ its name indi- 
cates, to steep and soften the grain, by making 
it absorb water: and the temperature of 35° or 
40° contributes 'to render water more’ penetrating, 
consequently it has been recognized the most 
‘proper for: steeping.’ .[f the temperature’ ‘was 
lower, ‘its effects would be much slower, and after _ 
a quarter of ambhourvor half an hour’s'rest,' the 
‘corn might happen not to be'sufficiently steeped, 
Af it;was /higherj‘on the contrary, the-eon would 
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be apt to be baked, and the operation might fail; 
such would be the'effect of a temperature of 60° 
At this heat, the fecula enveloped with gluten is 
baked to the surface of each fragment ‘of ‘corn 
and forms iw solid envelope, ‘which presénts’ an 
obstacle to the easy penetration of the water into 
the interior parts of each of ‘the’ fragments;’ and 
this penetration should ‘indispensably take’place 
before the commencement of the: following ope 
ration; a’ real harm results from not anaes Hs 
in such a way as to effect it. at 

Tboisalso essential, in the beginning of this 
operation, not'to pour’ at once ‘into ‘the’ tub ‘all 
the: water necessary, and ‘the’ operation “willbe 
always well conducted when’ the ‘water “arrives 
gradually, during which time the’ flour “should 
be well stirred. re ene woes 

These rules, which T have just established ' ‘for 
’ steeping, aré general, and admit of no excep- 
tions, whatever’be the nature and State: ual the 
grain Hag use of. rth iy 


MASHING. | 
The steeping of the flour being finished, ‘the 
next operation is that of mashing. This con- 
sists in well brewing ‘the grain which has: been 
steeped, while a quantity of boiling ‘water ‘ar- 
rives gradually into the tub, ‘till the mixture has 
acquired °50° of 55% ©The ‘agitation ‘shoiild: last 
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five minutes at least. At this ‘period, the tub is 
covered and left to subside for a space of time, — 
varying from, two to four hours., We can lay 
down as a principle, that the longer the mixture 
is left to itself, the more complete. the operation 
will be; that is to say that four hours’: standing 
is always better than two. Nevertheless,.it would 
sometimes be more injurious than beneficial to 
extend this space of time; such would, for in- 
stance, be the case if the mixture descended 
below 35°. : . 
This process will always be well executed, if 
conducted in such a manner as not to allow the 
temperature of the mass, during a mashing of 
three or four hours, to sink below 40° or 45°. 
To this effect the tub should be carefully covered 
after the brewing is over. But it may-easily be 
perceived, that whatever precautions be taken to 
avoid the.loss of heat, it will always be very con- 
siderable in the space of a few hours, even if 
there was none sustained but that occasioned by 
the sides of the tub. The smaller the mass ope- 
rated upon, the greater this loss will be, and vice 
versa. It will always be greater in. the winter 
than in the summer, so that the talent of the dis- 
tiller, for mashing, consists in knowing how. to 
use the thermometer: for instance,’ he, will give 
a little more heat to a small tub than to,a large 
one, 'say,55° to 57°. to a tub of six hectolitres and 
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upwards as high as twelve; and 50° or 52° to tubs 
of greater dimensions; he willalso increase the 
heat a little in the winter, and lessen it in the 
summer; and in all cases, the lob must be put to 
fermentation as soon as its temperature is fallen 
to 35°; should he wait longer, he is exposed to 
have the whole mass spoiled by the acetous fer- 
mentation, which is easily west ith at that 
temperature. : 

During the subsiding of si maceration, a 
phenomenon takes place, whici was never sus- 
_ pected before the experiments I made on that 
subject, and which have a place in my memorial 
already mentioned; indeed, I have recognized 
that this repose practised in) distilleries, under 
the name of maceration, had for object to sac- 
charify the fecula of grain, and to predispose it 
thus to a fermentation, which it could not under- 
go without it. In fact, if corn, taken, in a; raw 
state, was simply diluted with water at 30°, to 
form a mixture bearing from 20° to 25° heat, the 
most proper temperature for fermentation, ‘the 
_ latter would never be. developed, or, at least, it 
would only declare itself after a many days, and 
that with very little intensity.’ It is not the case, 
when the mashing has been well conducted, and 
the more favourable the conditions under) which 
it has heen executed, the better the fermentation 
will proceed. 


. 880 APPENDIX. 


We may:then, consider mashing asa real sac- 
charification ;,and, if we remark the analogy be- 
tween the saccharification of grain and Kirchoff’s 
experiment, by which he has converted starch 
into sugar, by. means of water, gluten, and a tem- 
perature of 50°, kept up for twelve; hours, the 
saccharification of the fecula of corn, during the © 
mashing; will-easily be conceived.» In fact, all 
grain contains gluten, with which the: starch, is 
in immediate; contact. «Water is added, during 
the operation,,and the mixture: is: exposed to: a 
temperature of 50°. ow 9e 
_ The most;proper temperature for mashing ‘is 
that of 50°: by: this heat starch is converted:into 
sugar inthe shortest space:of time. Not that 
this effect could not be obtained atia lower tem- 
perature, 30° for: instance, ‘but then the mass 
would berin danger: of ‘turning: acid, and «if «this 
temperature was to be maintained for some hours, 
the evil resulting from it’ would be. irreparable. 
If the temperature exceeded 50°, ‘there would be 
no inconvenience to bring itto 55° and even 10°58, 
but at.60°:the danger begins 1o:show itself; above 
60° ther@is great: danger of. doing harm) to the 
fermentation; and. if. the heat’ approached | 80° 
there would be no fermentation produced ‘at all. 
It appears that the gluten, which in this opera- 
tion is»the vehicle of saccharification, only pos- 
sesses that property when it has not beemexposed 
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to too high a temperature, .heat’seconds its’ action 
very much, and renders it more intense; but, I 
repeat it; the maximum of this heat! is? from? '50° 
to 58°. eSERS ii . ¢ Gas 
’ The proportion of water acts alsova deihittk de 
part in the maceration, and the greater the bulk 
made-use of, the more prompt and complete the 
saccharification will “be, all‘other necessary con- 
ditions being fulfilled: for instance, generally’ to 
work one hundred kilogrammes of flour, one 
hectolitre of water is used’in steeping, and two 
and a half are added: in anashing; this will be 
complete in»four hours. But, if: the dose of 
water was, doubled, that is to:say, if three  hee- 
tolitres were used in steeping, and) fourin: mash- 
ing, this. mashing might-be as, complete: as ‘the 
former in, the course of from; two, hours» to ‘two 
hoursand a-half; such is the influence of water 
on the saecharification’ of starch. «| i 

We. will hereafter finally’ demonstrate: throst 


various phenomena, by otherexamples 3 we shall ~ 


particularly have occasion for this demonstration 
when: treating on the. maceration: of) potatos, 
when: we shall describe those: tubercles.) 

_ When the mashing is over, ‘thats after two or 
four ‘hours, according to the quantity of water 
made use of, a temperature: bordering *upon : 50° 
haying been maintained; then the liquid as’ put 
to fermentation; this:is done: -by adding -tovit a 
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new quantity of water, so as to have the mixture 
well diluted... I shall not fix this proportion of 
water, because it depends on that used in steeping 
and mashing; but, in all cases, it must be formed 
of a mixture of cold and hot water, such as to give 
to. the liquid a temperature of from 15° to 20°, 
according to the bulk operated upon, leaven is 


then added, and the fermentation is soon esta- 
blished. . 


Section III. 


| -MALTING. 

We have signalized, in the preceding section, 
the operations common to the various methods 
made. use of to predispose corn to fermentation} 
and which always: take immediate precedence 
over the latter; but it often happens ‘that corn, 
intended for distillation, is*submitted to a pre- 
vious preparation, knowm by the name of malting. 
1 am not aware of) the existence of any distillery 
where raw, that:is, unmalted corn, is used for the 
purpose of distillation. The French and English 
distillers always mix their raw grain with a cer- 
tain portion of malt, and a great many German 
distillers work entirely with malted grain. It 
will thus be essential minutely to indicate the 
best processes practised in malting. | 

» This operation is composed of several eum 
which I will successively describe. 
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STEEPING. 


The corn is thrown into a tub in sidhe quantity 
as to fill seven-eighths of its contents. Then a 


quantity of fresh water is poured on the grain, so 
as to cover it a few inches.’ The quality of the 
water made use of is not indifferent, it is: iit 
it shouldbe fresh and limpid. 

The object:of this operation being to soften 
the grain, by impregnating. all its’ parts: with 
water, a space of time is requisite proportionate 
to its dryness and temperature, so that it is less 


penetrable in winter than in summer, when old: 


than when new; and, to regulate the time neces- 
sary to this operation, a fixed period ought not 
so much to be taken for basis as certain signs 
easily recognized. We may always be. certain 
that the corn has been sufficiently steeped, when, 
on being strongly rubbed between the hands, it 
is completely crushed without leaving any solid 
or irreducible particle. All the other means re- 
sorted to to recognize the period of its termina- 
tion are analogous to the latter; such ‘is, for 
instance, that of cutting it by the nail, or crushing 
it between the teeth; by these means and a little 
‘practice, we may always convince ourselves that 
not the least particle of corn has escaped the 
penetrating and softening action of the water; 
for this is the only object of steeping. 


Pr 7) ee 
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To guide the practitioner we will inform him 
that the grain is sufficiently softened and) pene- 
trated,) after having’ remained from. thirty: to 
forty hours in. the water, according to the season 
and the, materials made useof. » We will also 
caution him that it,is sometimes: necessary. inthe 
heat of the summer to renew the water once or 
twice, because, without that precaution, a: fer- 
mentation might take place, which would always 
prove injurious to future results. 

-When the: corn has been, sufficiently ti aiid 
and is. placed under one of ‘thei conditions neces- 
sary, for. germination, it is) extremely: swoln and 
increases conspicuously in bulk; this is the reason 
why we have recommended, not: to fill the back 
entirely... Then the water is let out of the back, 
through an opening made-in the lower part of it, 
and continues to. be. drained: for ten or twelve 
hours previously to the succeeding operation, the 
object of which is to cause the grain to germinate. 


OF MALTING, PROPERLY SPEAKING: 
The corn having been suitably steeped, in» the 
way above described, is placed» on the malting- 
floor, near to which the steeping-back should be 
placed, to save labour, as) much as possible. It 
is placed in.a heap on the floor, and left: to 
itself until it becomes palpably warm; this heat 
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is, produced by the grain beginning to work, ‘and 
generally) declares itself from, twelve: to twenty 
four »hours after it; has -been ‘committed’ to the 
floor, At this ‘period, it is disposed in Jays of 
from four to six decimetres |depth; ;according to 
the calorific: state’ of thefloor ; the temperature 
of 12°1is the most suitable to this operation. In 
such.case the lays may, be) five decimetres. in 
depth ; they! are laid thicker, when the) tempera- 
ture is low, and thinner-wheén it is’ more elevated. 

The influence exercised: by the »thickness) of 
- these lays-on the progress of the germination of 
_ the corn is very great, with respect to; the heat 
which this thickness may contain; and:from this 
principle we must;conclude that, without) heat, 
no germination would take place, and that, from 
the moment the watered grain has gained the 
temperature of 12° or 15° for instance, | it, begins 
to undergo an internal alteration, which produces 
heat itself; from hence. it will easily. be con- 
ceived that this heat is better retained by a thick 
lay than by one that is thin; and on this obser- 
vation is founded, the: principle which I have 
emitted on the variation of the thickness to be 
given to the lays on the malt+floor.: 

This. kind of fermentation, thus fn TIA in 
grain placed under favourable conditions,: soon 
produces at the end of each grain, and particu- 
Jarly of those that are in the middle of the lay, a 
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white point, which is a sign of the commence- 
ment of the germination. This point appears 


generally twenty-five or thirty hours after the 


grain has been placed in lays. At this’ period it 
is important to turn the grain, so as to place, at 
the bottom of the lay, that which was uppermost 
before; this effect is obtained by removing it to 
another part of the floor, by means of a wooden 
shovel. - It would greatly improve the quality of 

the malt to submit the grain to this. operation — 
once or twice before the appearance of the white 
point. The object of this is to regulate the heat 
of the whole mass, so as to place all the parts 
of the grain under circumstances equally favour- 
able to germination, and thus to cause the move- 
ment to be simultaneous. The heap being thus 
turned, the white point observed in the grain 
comes out, and presents extricated fibres, which 
are nothing but the growing roots of the plant. 
Then it is more important than ever to mind the 
grain, to remove and turn it frequently, as we ~ 
have before recommended, so as to regulate the 
germination. This management is essentially 
necessary; for, without it, an unequal heat would .- 
reign in the mass; this would occasion the roots 
to grow unequally, and it would be impossible to 

fix a determinate time for the term of the ger-_ 
mination ; this operation is generally at an end 
when the fibres have acquired a length of six or 
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seven lines: then the decomposition of ‘the corn 
is come to a point which’has been recognized as 
the. most’ favourable ‘to malt, because, at’ this 
period, the plume whichis to form: the ‘stalk of 
_ the plant is on the point of making its appear- 
ance; .and) if! the, operation: were any longer 
protracted, so as)to give to this plume the time 
of shooting out} the malted: grain would lose a 
great part of the substance useful to the produc- 
tion of spirits.) ». | | oh 

Germination provokes in the corn a change 
particularly favourable to the success of the mash- 
ing: it becomes sweetish, and this taste is owing 
to the saccharification of a'small Portion of the 
fecula, or starch; the gluten is partly destroyed, 
and that which is left becomes soluble, in water, 
from insoluble, which it was before the germina- ° 
tion had taken place : by these means the fecula 
is set at liberty, and the gluten, having become 
soluble; possesses properties much more energetic 
than when in its natural state. | 

The object of malting is then to convert into 
“sugar a small quantity of the fecula of the corn, 
and to predispose, ‘at the same time, the rest to 
a saccharification, more complete and prompt, 
by giving ‘to the gluten ‘the property of being 
dissolved. 4). 94+) t aid 

All the seasons of the year are not equally 
favourable. to malting; the brewers, whose atten- 
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tion, is particularly directed towards the malting 
of their corn, for the preparation of beer, prefer 
the. month of March to any other. The grain 
malted during that month is always of a better 
quality. Ls 

Malted corn Would not keep in the state of 
humidity in whichyit ds found‘on the malt-floor, 
nor could it be reduced into meal ‘for the purpose 
of being mashed; it is then necessary to dry it; 
and this operation is executed as follows :— 


- DRYING OF THE MALT.) | 

The -corn :having sufficiently: germinated is 
taken to the malt-kiln, where it is spread in lays 
of from two to four decimetres thickness ; then 
fire is made under it with combustibles, making 
no smoke, because, without this precaution, the 
malt might contract righ taste and transmit 
it to the spirit. : 

Inthe brewing of beer, various sorts of malt 
are made use of, which: only: differ ‘one from 
another by the temperature they have been sub- 
mitted to on the-kiln; but we will recommend to 
dry. corn, destined for distillation, at a tempera- 
ture as near:approaching 50° or 55° as possible, 
it is the most) fayourable to the quality of the 
malt. In fact, this temperature, whichis also 
that-of the mashing, occasions, in the wet grain, 
a new formation of sugar, in small quantity, it 
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is true; but this influence of ‘the kiln is. not 
without producing good effects on the subsequent 
operations, and the temperature of 50° or 55° 
is attended with the greatest success: — 

The combustibles most generally used for the 
purpose of drying malt are coke, or distilled 
coals: such is that furnished by the establish- 
ments of hydrogen gas, or even that proceeding 
from the’ distilleries: “Next>to ithat: comes the 
vegetable’ coal, which, if it can be procured at 
a low price, is very suitable for the -purpose. 
After this comes the coal known: by the trade 
under the name of ash-tree coal. This ‘species 
of combustible makes little or no smoke when 
burning, and exhales sulphureous vapours, 
which, if we are to add faith to the experience 
of practitioners, is not at all obnoxious to the 
quality of the malt. 

The ‘grain ‘increases greatly in bulk by the 
operation of malting: : this augmentation may be 
rated at about one eighth or ninth’ part;) and 
their specific. gravity decreasesin proportion: I 
say specific, because the real loss sustained. in 
weight, during the ferméntation of the grain.on 
the malt-floor, is not easily perceived ; Dutcas it 
occupies, after this operation, a greater space 
under ‘the same’ weight, it is easily’ conceived 
that it does not weigh ‘as much under the’ same 
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bulk: so that oné hectolitre of raw barley, weigh- 
ing: sixty kilogrammes, will fill, when, malted, a 
measure of ‘about; one hectolitre and one-eighth 
part of one:. one hectolitre of malt will then only 
weigh from fifty-three to fifty-four; kilogrammes. 


t | 


Section I ve 


COMBINED APPLICATION OF THE OPERATIONS 
DESCRIBED IN THE TWO PRECEDING) SEC- 
TIONS. | ai 
Now that we are eieisaeatel with thet progess 

of malting and with that of. mashing,: as» also 

with the effects of these opsnalionteh let us apply 
them properly. | 

Of all the kinds of corn, rye. is almost the 
only one used for the purpose.of distillation. 
Other corn might, it is true, equally be used; 
but, in:an economical point of ‘view, rye pro- 
duces the most favourable -results. 

It might be used. in the raw state, and might 
undergo the vinous fermentation, after having 
been suitably prepared and mashed; but expe- 
rience has proved the necessity of adjoining to it - 
a certain portion of malted barley. 

To this effect a quantity of barley is malted, 

and then mixed to raw rye in the proportion of 
twenty kilogrammes of. malted barley to eighty 
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of rye; this! mixture’ is) submitted to the opera- 
tions of grinding and mashing. it ly 
By this method’ rye*produces' more than by 
any other preparation. Its produce is: greater 
- thus than when used alone,» even:when malted. 
Malted: barley has the property of rendering 
rye more fermentable, and <it,is only in co-ope- 
rating, by its materials, to:thé conversion of the 
fecula of the rye into sugar, .during!the mashing 
and even during» the fermentation, that. it pro- 
duces this effect. aor w 4 
Distillers observe patticdlavlys the Best of 
malted barley on'rye; in.the act of distillation. I 
have consulted many practitioners. on its .mode 
of acting, and all have agreed:in attributing to 
it the property of giving lightness ‘to. their lob or 
paste. . In fact, they have; ascertained that,, in 
workin g with raw:corn alone, the fermentation 
‘Is not so good, ‘and, when’ submitted: to distil- 
lation, the heavy matter which ‘is; found :in sus- 
“pense in ‘the liquid has/aivery great propensity 
“to precipitate’ itself'to the bottom of the: still, 
and strongly to adhere to:it: the least inconve- 
nience attached .to this accident is that: of: com- 
municating a bad taste. to! ‘the spirits, and it has 
_ happened that the’ bursting jof::the apparatus’ has 
been occasioned. by it;:so that,it is necessary to 
prevent such accidents, and this result is obtained 


by mixing the raw grain’ with a portion of malt. 
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Practitioners explain thus the action of malt, by 
saying that it gives lightness to their paste, and 
prevents its falling to the bottom of their still. 

This explanation, however incomplete it may 
appear, is; nevertheless, the expression of a posi- 
tive fact, Indeed, so long as the fecula has not 
been ¢onverted into sugar, it forms, with the 
water, a kind of paste, which has very little 
fluidity, and which, if exposed to the fire, may — 
easily stick and burn to the bottom of the still. 
What happens when malted barley is: used with 
the raw’ grain?) “We have already said it: the 
barley, by its germination, has undergone a 
change which renders it more proper to: sac- 
charify the fecula.» We have already indicated 
this fact; and we will produce unexceptionable 
proofs of it, when treating of the potato. Now, 
to saccharify fécula is to destroy the paste which 
gives viscosity to the liquid, and to supply the 
fermentation with proper aliments; which is ef- 
fected, in the distillation of grain; by means of 
malted barley, and, by thus favouring the fer- 
mentation, a double advantage is obtained—that 
of having a liquid less heavy, and, of course, 
more easy to be distilled.) 9) 0 ©) 

It often happens that ‘distillers ‘are in want of 
malt; then they! are forced to distil their raw 
grain without it. ‘To obviate a little the incon- 
veniences attached to'this way of working, they 
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add, during. the mashing, a quantity of chaff. 
They attribute to this-chaff a property analogous 
to. that of malt, that of giving: lightness to their 
matter... I have: ‘ascertained’ that chaff ‘has 
this property, if not» of saccharifying fecula 
converted: into paste, at least'to fluidify it, and 
render it more attackable by the saccharifying 
agents. . It is even probable that barley, besides 
gluten, contains another matter, which, like — 
chaff, contributes, but more energetically, to the 
fluidification of fecula. This supposition ‘is the 
more probable, because no other grain, even 
when malted, possesses, to the same extent, the 
property of saccharifying starch. For this reason 
it is always:employed, in preference to any other 
grain, by brewers and: distillers. 

The proportion of chaff used is from three to 
four pounds per quintal of raw grain. Its effect 
-is, well known ‘in practice, and’ many ‘distillers 
add: it to their grain, even when they use malt. 
Brewers, also, make: use of chaff, because they 
have: been ‘convinced of its ait effects by com- 
parative experiments. » ARNG 0 Pitot 

The rules which I have laid down befbre) for 
the perfect practice of mashing, may be followed 
without any restriction, whether the corn ope- 
rated: upon ‘be raw or malted, or whether the 
mixture be composed of ‘grain in those two states. 
It may have been remarked that mashing, such 


344 _ APPENDIX. 


as I have described , it, occasions the fermentable 
matter, to be more or Jess: heavy, according to 
the: quantity of water’ used,’ and. dlso according 
as it has been more or, less perfectly executed. 
Even. admitting all the fecula:of the corn to have 
been, dissolved during ‘the mashing:and fermen- 
tation, a certain) quantity of husk would always 
be left in’ suspension’ inthe liquid, and this 
quantity. is. rather. large. From: this method, 're- 
sults, that the. distiller:is: obliged to commit 
matter. to the still, which. isivery dense, and apt 
to burn, in spite.of all precautions that might be 
taken to prevent this accident: ‘This' method is 
the only one: used, in France and: in: Belgium, 
notwithstanding the inconvenience ‘attached’ to 
it. We are acquaitited with -another ‘method, 
followed, in, England and .in.Germany; and by 
which. the distillation of: pastes;: or lobs,: is 
avoided,; but,, whether, iit:.mecessitates ‘more la- 
bour, .or, whether we:are notiacquainted withthe 
means. of. practising’ it.succéssfully, I, am» not 
aware of its introduction; in) France, intovany 
distillery. I think it necessary to describe: the 
method followed in,France, with! the, most: per- 
fect. series of. operations connected with it. By 
these ,means. it. will, be possible to make com- 
parative experiments, on ,both, methods, and: to 
ascertain which of the :two'is attended with the 
most benefits. 
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FRENCH METHOD. 3 

Supposing ‘the quantity of corn made use: of 
to be one hundred kilogrammes, 2918 

This grain being mixed'in ‘the stbisartios of 
eighty einer aartites of rye to twenty of malt, is 
ground into coarse flour, then’ deposited, with 
two or three kilogrammes of ‘chaff in a ferment- 
ing back, containing twelve hectolitres; > the 
steeping is effected by pouring’ on the meal three 
hectolitres of water at about 35°; then it is 
. mashed with four hectolitres of warm and cold 
water, mixed in ‘such proportions as to give to 
the mass, after the brewing is over, a tempera- 
ture of from 50° to 55°. The tub is covered up 
and left to itself for three or four hours. At 
this period it is filled six or eight inches from 
fall with warm and cold water, mixed in such 
proportions as to give to the mixture a tempera- 
ture of about 20°; one litre of good yeast is 
then added. | 
A few hours after, the fermentation commences 
and proceeds through its various stages in the 
space of thirty hours: then it is time to commit 
_ the liquid to the still. 
If the operation has been well bind based! 
Soi forty-five to fifty litres of good spirits at 
19° are obtained from the one hundred kilo- 
- grammes of grain. 
Many distillers are far from producing as 
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much, and there are.even some who do not 
draw. more than (from. thirty ‘to eee | 
litres. — nod on 
The exiguity of this produce iy be the re- 
sult of several, causes ;, but. one. of the most in- 
fluent is the proportion, of water used, that is to 
say, that instéad of using eleven hectolitres of 
water for every one, hundred kilogrammes of 
grain, they only use six. y 

In acontinuous work the spent-wash lef in the 
still should be deposited in vats, or in cisterns 
constructed for the purpose: there. the solid | 
substances will fall to the bottom, and the liquid 
will remain uppermost. ‘This liquid may be sue- 
cessfully used in the subsequent operations to 
dilute the grain after it has been mashed. In 
this practice is found the advantage of bringing 
again to fermentation a liquid containing some 
fermentable substances, which have escaped de- 
composition. This may be followed up, for se- 
veral successive operations, that is to say, three, 
four, and even five; and the grain produces thus 
as much as sixty litres of spirit at. 19°, per metrical 
quintal, produce very considerable, and which 
could not be obtained by any other means. The 
use of spent-wash is suspended, when, after se- 
veral operations, it is become so sour, that instead 
of offering proper aliments to. the fermentation, 
its acidity would be obnoxious to ity: 
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If a smaller proportion: of water was used, the 
same march could not be followed, at least, not 
to the sanie extent, because then the fermenta- 
tion would require three or four days instead of 
thirty hours, -and, . by. these means, cause the 
spent-wash to be very sour.) 0) 

In this mode, in which the liquid conic to 
distillation mustenecessarily be: very heavy, no 
use can be made of improved apparatuses; and 
the. condensing apparatus described in another 
part of this work. is used in preference to any 
other. | f | 

In working with this apparatus care should be 
taken to stir the first charge submitted to the 
still; until it acquires a temperature approaching 
that of ebullition, because, without this precau- 
tion, the matter might stick and burn ‘at the 
bottom of the still; this danger disappears when 
’ the mass is boiling, and, as in a continuous work 
the condenser causes the wash to arrive at. all 
times boiling into the still, it: will easily be con- 
ceived that it is nieapuan to agitate the’ first 
charges: | {G98 FR | 

oit. would,: however, bis very evita in 
this mode of working, to obtain from the: grain 
all'the fermentable matter which it contains, and 
to /obtain it in) dissolution in’ water, so as to 
‘render the liquid ‘to ‘be submitted to distillation, 
free from husk-or any other solid matter: by these 
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means the trouble. of agitating the: first’ charge 
would be avoided ; ‘there would be.no danger of 
having the wash burned, of having bad:products, 
and. the various improved:apparatuses might be 
successfully used., No doubt, these effects might 
be obtained by adopting the following method: 


ENGLISH METHOD. 
(See also p.142.) - 

This method consists in treating the corn ina 
double-bottomed tub, and to make extracts 
exactly in the same way as the brewers. 

The grain, composed of. malt and rye, being 
mixed and ground: in the same way as forthe 
mashing in the French way, ten kilogrammes of 
chaff are spread on.the first bottom in a lay 
of two centimetres in thickness; two hundred 
kilogrammes of grain are thrown upon it. 

Then four hundred kilogrammes or litres of water 
at 35° or 40° are: introduced by a lateral conduit 
communicating with the empty space between 
the two bottoms, while the mixture ‘is! agitated 
for about five or ten minutes, then the matter Is 
left to subside for about: one quarter,of:an hour, 
or half an hour, so as to be well penetrated 
with water; this operation is exactly the same, 
and its object» is the same as that of steeping, 
which precedes mashing in the method, just de- 
scribed. The only difference existing is in'the 
construction of the apparatus made use of. 
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_-» Immediately after steeping, the matter is again 
agitated while eight hundred kilogrammes of hot 
water are lét into the tub, through, the same con- 
duit; this time the brewing should. last about. a 
quarter of an hour, at the end of which the liquid 
is to, be left to. itself for at least'an hour. At this 
period the grain is drowned in. the water, and a 
column of liquid tolerably clear covers it, a cock 
communicating with thespace left between the two 
bottoms is then opened,.and as the conical-holes 
of the superior bottom form a species of filtering- 
machine, all the liquid is drained and let into 
the fermenting backs. , 

After this first extraction, six hundred kilogram- 
mes more of boiling water are added, in the same 
way, the mass is again agitated fora quarter of an 
hour, and left to subside for one hour, the liquid 
is drained the same as before, to be submitted to 
fermentation. .The grain on the double bottom 
has now been sufficiently deprived of all its fer- 
mentable substances, which the water has taken 
away in dissolution, in the state of liquid sugar. 

_ This operation, which is a true mashing, well 
understood and well executed, proves, beyond 
doubt, the effect of mashing .on, the, corn,—it 
proves that it is, as we have said, a true saccha- 
ification. When the liquid .in the fermenting 
backs is fallen to a temperature of 20° or 30°, 
according to the capacity of the tub, yeast is 
added, and wash without sediment. is. thus ob- 
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tained; which can be distilled in all kinds of ap- 
paratuses. — 

If the grain’ left on the double hinds was 
found not'to be sufficiently exhausted, a third 
extraction might be resorted to. 

The Germans follow the same method in the 
distillation of corn, with this difference, that 
they work with no other grain but what has 
been malted. Their way of working is then 
exactly similar to that‘of our brewers, who sub- — 
mit also all the corn abe use to the process of 3 
malting. 

To make the best of this method, the propor- 
tion of water should be increased, or at least 
the extracts should be lengthened out with cold 
water, so as to bring the quantity of water used 
to ten or twelve times the weight of the corn. 
Several advantages might be derived from such | 
a proceeding. Ist. A more complete, mere ra- 
pid, and less acetous fermentation might thus 
be obtained. 2d. The spent-wash, on leaving the 
still, might be appropriated to new extracts, and 
I have no ‘doubt but what greater prodhets 
would be the result. 

~T owe my information on the influence of the _ 
proportion of water employed in the distillation 
‘of corn to Mr. Cafler, an able and experienced 
distiller in the department of the North. The 
march I have described in the Freneh method is 
that followed by this gentleman, for this process 
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is not generaily in use; but I have preferred 
giving that of Mr. Cafler, because I have seen 
it produce the most spirit. 


.. Section _V. 

Let Oo : RICE. EL 

~ We are acquainted in France with two quali- 
ties of ricé very distinct one from the other. 
The best, and that for which there is.the greatest 
demand, comes from Carolina, and is known by 
that name; the°other comes from Piedmont, — 
where it is grown to a great extent. I am not 
aware of rice being’ the object of distillation in 
any patt of Etrope; the cause of it is, I have 
no doubt, the great consumption of this vege- 
table, which in this part of the world is of such 
value as not to suffer its produce to enter into 
competition with that of the raisin and of corn, 
vegetables more generally grown. 

The English, however, consume a great quan- 
tity of spirits of rice, to which they have given 
the name of arrac ; but they receive this produce 
from the Indies, and from all the American co- 
lonies, where rice is found in such abundance as 
to constitute the only solid food of the labouring 
class. The negroes, in fact, receive this article 
from’ the agents’ of the East-India Company as 

‘wages for their labour. | 
_. We have but am imperfect idea of the process 
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used, in India, to prepare rice for fermentation. 
We know, however, that it is submitted, to this 
effect, to the process of malting, and the know- 
ledge we possess of the fermentable properties of 
vegetables will enable us to conceive the utility 
of this preparation. Rice, in fact, contains no 
sugar, and its composition,» according, to M. 

Braconnot’s analysis, appears to be essentially 
farinaceous.»’ This chemist. has found the Caro- 
lina and Piedmont: rice to contain from eighty- 
three to eighty-five per cent..of their weight. of 
fecula, or starch. 

. Iwill not here repeat all, that has bien said by 
the various technologists who have written on 
the precautions to be taken in malting rice. The 
incomplete and similar notions which they have - 
given us, on that subject, clearly prove that they 
all have copied one from the other. However, 
as the distillation of rice might, in many coun- 
-tries, and under. various circumstances, attract 

the attention of manufacturers desirous. of sup- 
plying trade with a spirit remarkable for its pecu- 

Jiar taste, I will indicate the means which, ac- 
cording to my experience, appear, to be the most 
proper for this kind of fabrication. 

To produce arrac from pure rice it would be 
necessary to malt the latter, and to this effect, © 
submit it to all the operations connected with 
malting, that is to say, it should be. steeped, 
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malted, dried, and ground into flour. The only 
difference that would exist between this process 
and that.of malting grain, would, be, ‘that rice 
would require much more time. to. be sufficiently 
steeped and:malted, . As for the rest of the ope- 
rations they are,exactly the same, | 

Rice being thus brought to the state of ground 
malt, may, undergo a very good spirituous fer- 
mentation, whether it be mashed and-fermented 
in the state.of lob, or whether its, farinaceous 
principles, be extracted.by means of the double- 
bottomed, tub. .. The distiller might adopt either 
of those two methods, according as he wishes to 
distil either heavy matter or such. as. is exempt 
from sediment... As to the method of fermenting 
rice prepared by either of those two processes, it 
is absolutely the same.as in. the fermentation of 
corn. , The mashing requires.the same tempera- 
ture, the quantity of water made use. of. has the 
same influence over the spirituous produce, the 
only. difference between the fermentable proper- 
ties of rice and those of other corn is in the im- 
possibility of causing it to ferment by. solely, pre- 
paring it by,mashing. fs <dlol oe 

However, it. might. be sufficient, only to. malt a 
certain portion of the rice destined for distilla- 
‘tion, and.to, mix it in the proportion of one-fourth 
or one-third, of malted rice. to three-fourths or 
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two-thirds of unmalted; the fermentation would 
thus be equally complete. 

There is another method of predisposing rice 
to fermentation, which I have always found to 
be successful: it is founded on the property 
which malted barley possesses of ‘saccharifying 
the grain that is mashed with it. 

_ Supposing that eighty kilogrammesof rice are to 
be worked; first they are reduced into fine and well 
divided flour. This is thrown into a tub of about — 
twelve hectolitres, and there it is diluted in eighty 
kilogrammes of water, such in temperature as to 
cause the thermometer, after the mixture has been 
well agitated and brought to a uniform mass, to 
rise to 18° or 20°. This mixture is left to sub- — 
side for about half an hour, while twenty kilo- 
grammes of malt, ground into ‘fine flour, are 
separately: steeped and well diluted i in an equal 
weight of water at 30°. } ) . 

The mixture of rice having’been left to ‘itself 
during the time indicated above, the tub is un-_ 
covered, and‘boiling water is let into it until the 
mass becomes thicker, and has the consistence of 
a dense lob; all this while the mixture is agitated, 
until the thermometer ‘has risen to from 70° 
10'72°: Then the’ mashing commences; it is 
effected by throwing into the tub the portion of | 
malt, ‘separately steeped. . The mixture is then 
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agitated in all directions, to render’ it homoge- 
nous and to establish a perfect contact between 
the malted barley and the rice.’ Wher ‘this con- 
dition is evidently fulfilled, the tub is covered up 
again, andthe wort is left to pe ai for three or 
four hours. 

At this period a phenomenon worthy of re- 
mark takes place; the mixture has undergone a 
total change, and the tub, which a few hours 
before contained a compact and pasty matter, 
now presents a liquid completely fluid, slightly 
‘sweet and saccharine, and there'is only a small 
sediment formed at the bottom,which iscomposed 
of the husks of the grain and of the tice, and ‘also 
of a few lumps, from one or the other of these 
two vegetables, that have escaped decomposition. 
~ Itis now sufficient to lengthen “the ‘liquid out 
with cold water soias’ to bring it to 5° density, 
and to the temperature proper for fermentation. | 
‘This proceeds well through’ all its stages, and 
gives'a vinous liquor, which ‘is distilled without 
_ difficulty, the sediment being so small-and/of so 

little strength, that it may be neglected: without 
ney prejudice. o 

- This operation shows the lity: of neil in the 
fermentation’ of corn, in all its light, and it: is 
here: evident that it possesses the property of 
converting the fecula, reduced into a paste by 
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boiling water, into a kind of soluble matter, which 
has.all the properties belonging to sugar. : 
. This,mode is then very practicable in the dis- 
tillation of rice; it has the invaluable advantage 
of giving greater and better products, while it 
renders the wash perfectly fluid. . 


Section VI. 


$3 MAIZE. | J 
indore according to the inquiries of Parmen- 
tier, is. indigenous of America. \ ‘‘.It was, the 
wheat of this new hemisphere,” says this eminent 
economist, “and «it. served the Indians, not only 


for food, butit was used by them in the prepara- 


tion: of fermented liquors;| the; chiaca;. so -cele- 


brated in {those countries, was prepared with this 


grain, and niin were produced from it by distil- 


- lation.” 


T bis is) all) we mare oxo the: nines villiag of 
making ' fermented liquors; with maize, and, of 
producing spirits from it by distillation. ; : 

However, this kind of grain begins to-be intro- 


duced into our agriculture with some success: 


trials have been made to mix it with wheat;! for 


the purpose ‘of; baking, and) the results have been 


favourable. vail 
The. composition of the: maize appears. to, be 
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analogous to that of rice; like the, latter, this 
vegetable appears tobe. essentially farinaceous, 
and cannot be used for the) purpose: of baking 
without being mixed to some other lerince: 
because gluten is not connected with its conte aal 
sition. 

Maize, according to my opinion, is not un- 
worthy of the-attention of distillers, and. as it 
might be ‘cultivated in many of ‘our departments 
at very little expense, it might very well enter 
into competition with all sorts of corn. 

_» It is easily conceived that, to distil maize alone 
it would be, necessary to submit it the same as 
tice to all the operations connected with malting; 
as. to the, rest, the process would be the same. 
But I have no doubt but what the march we 
haye indicated for predisposing rice for fermen: 
tation, by means of malted barley, might be suc- 
cessfully applied to maize. Every thing tends 
to show that the same phenomenon of the fluidi- 
fication and saccharification of the fecula would 
take place, and that the same. advantages at- 
tached, to the distillation of rice would result 
from the distillation of maize.. Ihave not made 
any experiment on that point, but. I am not less 
convinced that this mode would. be the most 
proper to’ produce spirits from this vegetable. 

» In-consequence, I recommend it to the distil- 
lers who might be inclined.to make some expe- 
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riments'on this kind of fabrication ; every thing 
convinces me that a’ great quantity of — 
mien be Pe from it. | 


Section VII. 

| POTATOS: 1G Oe 

We are acquainted with two methods of ‘pre- 
paring potatos for fermentation, entirely distinet. 
one fromthe other, ‘The first is especially com- 
bined with the feeding of cattle, and, in this 
respect, is more generally in use in the country, 
where the utility ‘of ‘distilleries is appreciated. 
The other, the only object of which is to produce 
a’ spirit free from flavour, and which, in these 
latter times, was scarcely any where practised 
but at Paris, is, however, not entirely unknown in 
the country. The former has been described by 
Mr. M.:de Dombasle, and the other has never 
been properly developed. - This has ‘been the 
cause, I have no doubt, of its being so'little pro- 
pagated im inte countr wer 


“CHOICE OF POTATOS. © mt 

The quality of potatos used for distillation is 
not ‘indifferent.’ We have already ‘said ‘that 
potatos only produce’ spirits in proportion to the 
quantity of fecula they contain, and’as the fecula, 
together'with the fibre and water united,«consti- 
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tutes this tubercle, it will be necessary to be 
guided, in the choice of them,’ by the principle 
that those that contain the most fecula‘are the 
best. It otf 0 298 | 

We will hereafter, when treating of the fabri- 
_eation of fecula, produce the means of thus veri- 

fying the quality of potatos; © 9 Asso 
_. The potato prospers in sandy and dry ‘soils; 
there it grows less watery and,° of ‘course, more 
farinaceous, which is not the case in damp and 
argillous grounds; its culture ‘requires Jittle at- 
tention; itis planted’in March or April; a fort- 
night after it shoots out of the ground, -and:it is 
harvested in October. Upon an average, ‘one 
hectare of potatos will produce four hundred 
and forty hectolitres, or thirty-five thousand ki- 
logrammes, reckoning the hectolitre to weigh 
eighty kilogrammes; one-sixteenth part of this 
quantity, two thousand two hundred kilogrammes, 
is required for seed, so that the net. produce: is 
thirty-three thousand kilogrammés, “or four hun- 
dred and thirteen hectolitres.:; | 

The farinaceous produce of the different kinds 
of potatos: varies, as may well: be ‘conceived, 
from twelve to twenty-five per cent. of fecula of 
the total weight.’ The rest is water and a quan- 
tity of fibres, which varies from four to-six per 
cent. of the weight of the tubercle, according 
to the species, but as-the tissue of this fibre con- 


‘ 
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tains itself. a certain quantity of fecula, it may 
be said, that the poorest potatos contain at least 
fourteen or fifteen per cent. and the richest from 
twenty-seven to twenty-eight per cent. of fecula. 
The richest species is then the most’ proper — 
for distillation, for it will produce’ the greatest 
quantity of spirits, and it may easily be ‘con- 
ceived that. poor potatos will necessitate’ the 
same expenditure as those that are more pro-_ 
ductive. 

The parmentiere potato is used with success — 
for the purpose. of distillation, because it con- 
tains but a small quantity of husk, in comparison 
with the twenty per cent. of fecula which it con- 
tains, say from three to four per cent. which is 
not indifferent to future results, whatever be, be- 
sides, the method followed in preparing it. Be- 
sides this, it offers another advantage, that of 
containing only a small portion of the acid prin- 
ciple, by which some kinds of potatos are dis- 
tinguished, and this quality has great influence 
on the spirituous produce, which, by these means, 
gains in sweetness. 

These are fixed rules by which: the distiller 
should be guided in the choice of potatos. Those 
that are the most farinaceous, when boiled, and 
the most agreeable to the palate, must atvee 
be preferred to any other. | 

The most favourable season for distilling po- 
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tatos is from the month of October, when they 

are harvested, to the month of March, when 
they begin to germinate. The latter circumstance 
has great influence on their quality, causes their 
proportion of fecula to decrease, and renders 
their spirituous produce much less in quantity. 

As the distillation of potatos more especially 
takes place in the winter and in the latter part of 
the year, the frost, which comes almost regularly 
at that time, might injure the quality of the po- 
tatos, if proper precaution was not_ taken to 
protect them against its influence. To this 
effect it is necessary to place them in warehouses 
where the thermometer never sinks to O°, Cel- 
lars are very proper to fill this object, because 
they keep almost invariably, in winter as in sum- 
mer, a temperature of 10°. 

There are two methods of preparing potatos 
for fermentation; the object of both is to sac- 
charify their fecula. 

The first is by means of malted barley, and, 
although practised in town distilleries, is more 
generally followed in the country, because it is 
more intimately connected with ‘the feeding of 
cattle, and is composed of three operations. 

About the year 1770, potatos were first. used 
for distillation, and the method then adopted 
consisted in submitting them to the action of 
boiling water, as it is still done in their prepa- 

R 
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ration for food. To this effect stills of three oz . 
four hectolitres were used; but the difficulty of © 
getting the potatos out of these vessels, and the 
expenses of fuel, soon caused it to be replaced | 
by that of steaming them, which mode is much 
less expensive. 

Various apparatuses have been invented for 
boiling potatos: the following is the most perfect. 

Fig. 1, p- 364, represents. this apparatus, 
erected on brickwork. 

A is a copper still, provided with a cover B,. 
strongly fastened to the neck of the still, by means 
of iron nippers, similar to those made, use of in. 
the improved apparatus of Adam and Beth 
of which we will speak hereafter. 

The cover B.bears a curved tube C D, which 
carries off the steam ; the extremity D of this tube 
is furnished with a collar, by which means it 
may be. screwed to any other, tube; this mode 
of fastening has been considered the most. com- 
modious. EF is a safety tube, which is also 
used in filling the still, and which plunges into 
the latter to about five centimetres, from the 
bottom. | a 

This tube is a safety tube, inasmuch as it 
would cause the water to run out by its orifice - 
E, if the pressure in the still was too great, and . 
it.also shows, by giving passage to the steam, 
when the water should be. renewed in the latter. 
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G is a cock fixing the level of the water in the 
still when charged. To this effect it is always 
open, in a continuous work, during the filling 
of the still. The function of this cock is two- 
fold ; it givés access to the air, and thus prevents 
_ the dangers resulting from absorption. See what 
I have said on the subject of absorption, in speak- 
_ ing of the precautions to be taken in filling the 
“still of the simple apparatus. ; 

The still A is calculated to produce eighty- 
four kilogrammes of steam per hour, providing 
it be supplied with boiling water, for if this was 
to be brought to ebullition by the. still itself, a 
much less quantity of steam would be formed. 
It contains two hundred and thirty litres up to 
the line a, and three hundred and six up to 4, 
which is the full charge. 

It would be easy to supply this still constantly 
with boiling water; this might be done by placing 
above it a small vessel filled with water, which 
might be brought to ebullition by means of the 
heat which escapes the first still; a great econo- 
my in combustibles might thus be obtained. 
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The tube D, adapted to another tube F, in fig. Q, 
conveysthesteam produced by this still, into a tub, 
represented in the cut by figure 2, calculated to 
hold twelve hundred and eighty litres of matter, _ 
but as it is nesessary never. to. fill it entirely 
with raw potatos, because -ebullition causes 
these to swell, it is only charged with eleven 
_hectolitres. 


eb 
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A is a cylindrical tub, made of strong oak, 
_ the interior of this tub is lined with copper. or 
with lead, so as to render it sufficiently solid. 

The potatos are introduced through a trap, 
_ BC, fixed in the head of the tub, and they are 
_ discharged through a double trap, D E, placed in 
the bottom. | 

Fig. 3 represents the head of this tub. 

A is’a trap hanging on two hinges, which can 
be shut and closely maintained to the head of 
the tub by means of two buttons, B and C. 
Fig. 4 represents the bottom of the tub. 
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A and B form a double trap opening in the 
middle, and hanging on four hinges a, 4, c, d. 
It is opened by removing an iron bar, C E, fas- — 
tened by the end C to an iron cramp by means of 
a pink, which gives it sufficient play. This bar 
slips into E, where it is retained by means of a— 
button D; and when it is unhooked and separated _ 
from E, it hangs by the extremity C, and causes — 
the double trap to open, and thus to let the boiled — 
potatos fall out. | 

The tube F, fig. 2, is destined to introduce the — 
steam into the tub A; its internal orifice 1s pro-_ 
tected by an inclined pine: C, full of holes. This 
‘keeps the potatos from stopping the tube F, and 
from thus being an obstacle to the free entrance — 
of the steam; it is also useful, the same as the 
plane H, to prevent the boiled potatos from be-_ 
ing left in the corners the tub. By means of this | 
apparatus and of the boiler, we have just de- 
scribed, nine, hundred kilogrammes of potatos 
may be boiled in one hour, this will require four- 
teen kilogrammes of coals. | 

It is necessary, as a matter of economy, to 
lute the various parts of this apparatus, ‘through 
the joints of which steam might be lost. This is 
done by means of clay mixed with horse-dung or 
of any other lute. Ce 

The most convenient place that can ‘be given 
to the tub is above the hopper of the reducing 
machine, of which we are about to’ speak. 
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REDUCTION OF POTATOS. 

“When the potatos have béén suitably boiled, 
they occupy a greater space, and this dilatation 
causes their peel; ‘which is not very strong, to be 
broken ; this renders them propet to be’submitted 
to the action of the reducing machine, of which 
we will give a description. 

This machine is represented by fig. 5 and 6. 
‘Fig. 5 is a lateral elevation of it; shewing the 
side of the machiné whére the two wheels work 
in ‘each other. 

Fig. 2 is a plan of the machite seen from above 
without the hopper. 

The same letters represent the same pieces in 
both figures. 

AAA Aisa strong frame built in oak. 

B and C are two cylinders made of wood or 
of stone, but better of cast metal. Those two 
cylinders are of equal diameters; they are a 
few millimetres one from the other, and their 
function is to break the potatos by their une- 
qual rotatory motion. This unequal rotation is 
‘obtained by means of two wheels of different di- 
ameters, a and 0. | 

D is amoveable hopper supported by the frame 
ined, It is made for the purpose’ of receiving 
the potatos to submit them to the action of the 
cylinders. 
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EF are two handles fixed on the axis of the 
cylinder C. They serve to’ work the ma- 
chine. | 
G Hisascraper. It hangs one, and the weight — 
g, which acts upon the lever G e, presses the ex- ~ 
tremity H of the scraper against the cylinder B. 


This scraper serves to separate from the cylinder 


the broken potatos that might stick to it. 

h,i, j, k, are moveable boards held by two 
grooves; these close the interior part of the ma- 
chine, and form one side of a chest, which re- 
ceives the broken potatos. These are let out on 
the side I, through a mobile shutter. 


Fig. 5. Fig. 6. 
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- ‘The construction of this machine is extremely 
simple, not at all expensive and very little sub- 
ject to repairs. I have fixed two handles to it, 
although one man might work it; but it would 
be better, in an uninterrupted work, toemploy two 
men. One thousand kilogrammes of potatos 
may thus be reduced, in the course of ten or 
twelve hours; a greater product might be ob- 
tained by applying more force to it, and by mak-~ 
ing use of such wheels as would accelerate the 
rotation of the cylinders, 


- MASHING OF POTATOS. 

The potatos having been reduced into paste 
are mashed with malted barley, in the same man- 
ner as described in the French method, that is to 
say, at a temperature of 50° to 55°. 

Suppose a quantity of potatos are to be worked 
sufficient to produce twelve hectolitres of fer- 
mentable matter. 

A tub, containing at least thirteen hectolitres, 
is made use of; the pulp of four hundred kilo- 
grammes or five and one-third hectolitres of po- 


‘tatos are deposited into it, in the state of paste. 


About twenty-five kilogrammes of malted barley 


_ are added to this paste, together with a quantity 


of warm and cold water suitable to establish in 


the tub a temperature of from 30° to 35°, which 


is the heat requisite for the steeping of grain; 
R 3 
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the mixture is strongly agitated, and left to sub- 


side for one quarter of an hour. or, half an hour, 


‘Then, while the mass is. again ‘stirred, boiling 


water is introduced until. the thermometer has 


risen to 50° or 55°. The. paste: is. now left to 
macerate for two or three hours; then.a mixture 


of cold and warm water is,added, in such pro- 


portion as to form twelve-hectolitres of liquid at 


20° or 25°. One litre of good yeast is then added, 


and the fermentation is established in a few 
hours. ; 

It is worthy of remark, that, in this case, as 
also in the mashing of corn, the saccharifying 
action of the barley, signalized in the mashing 
of rice, is very little perceived. After the last 
mashing there is only a small quantity of sweet 


liquid swimming above the paste, so that in this | 


state the fecula of the potatos bas not been en- 
tirely converted into sugar. The reason is, that 


the fecula has not been sufficiently decomposed ~ 


in potatos boiled by steam. To liquify and con- 
vert this fecula into sugar by means. of malted 
barley, it is necessary to. place it in immediate 


contact with the latter; the husks and the gra--— 
nulary and. crystalline state in which the fecula’ 
is found in potatos/boiled by steam, fulfil but im-_ 


perfectly the condition necessary for, the com; 


plete saccharification, which; we have observed — 


in the mashing of rice.» This saccharification is 


1 
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_ completed in the fermentation, at a much lower 


temperature it is true, but not in so short a period. 
In fact, this conversion of fecula into sugar takes 
place as long as the fermentation lasts.’ To this 
process, simple in itself, are attached all the in- 


- conveniences inherent to the distillation of pastes: 


Agriculture, which is deeply interested in this 
kind of industry, has long since been in want of 
means to remove this imperfection, without too 
hasty innovations, and without affecting the sim- 
plicity-and economy belonging to this method. 
The innovations I am about to propose have been 
submitted this year to the Agricultural Society, 
in the memorial which it has deigned to crown. 


Important Modifications to the preceding Method 
of saccharifying Potatos by means ofa malted 

Barley. 

These modifications may be executed in two 
ways: the first consists in isolating the fecula 
of the potato, to work it with malted barley; by 
the other the separation of the fecula is avoided, 


by directly operating on potatos simply divided 


by the rasp. As the fabrication of fecula will be 
useful to us not only in this, but in the second 


“method, we will give a description of it, such as 


is practised in Paris for the purpose of distilla- 
tion. I establish’ this restriction for ‘the prépa- 


_ ration of fecula, because it does not require, for 
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distillation, the same care and management as 
when made for domestic purposes. 


- PREPARATION OF FECULA FOR DISTILLATION. _ 


This preparation is composed of two opera- 
tions: Ist. The rasping of the potatos. 2d. The 
separation of their fecula, Even sometimes, 
when the distiller does not choose to make his 
ewn fecula, he buys it from the feculist,, who 
submits it to a third operation—that of draining. 

We will successively speak i those various 
operations. 

Rasping.—The object of this operation is to 
tear the tissue of the vegetable, the cells of 
which contain the fecula which it produces, so 
that the better the vegetable is divided the better 
the rasping will have been executed, and, by 
these means, a greater quantity of fecula will be 
obtained. To this effect the potatos are sub- 
mitted to the action of Burette’s rasp, already 
described, and which, although it is far from 
being brought to perfection, appears to be the 


best made use of. Immediately after this opera- 


tion the following commences :— 

Separation of the Fecula.—To this effect, a 
large sieve of horse-hair, two feet. in diameter 
and one foot in depth, is made use of. It is 
placed above a tub, on two cross pieces, and 
then filled with a quantity of pulp, equal to about 
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two-thirds of its contents. This pulp is strongly 
malaxated between the hands, while a continuous 
stream of water, proportionate to the dimension 
of the sieve, is running in the latter. For a 
sieve of two feet in diameter and one in depth, 
the water may be introduced through a pipe of 
four or five millimetres in diameter. This water, 
by means of the movement which the pulp un- 
dergoes, penetrates the latter, and runs through 
the sieve into the tub, carrying the fecula away 
in a state of dissolution. This operation is con- 


tinued until the water running through the sieve 


is clear, and not impregnated with fecula.. Then 
the pulp is thrown aside for the purpose of — 
feeding cattle, and is replaced by other, which 
is in the same manner deprived of its fecula. 
From two thousand five hundred kilogrammes 
of good potatos five hundred kilogrammes of fe- 


_ cula, supposed to be dry, are obtained, or seven 


hundred and fifty kilogrammes of drained fecula, 
which then bears the name of raw fecula. The 
latter is to the former :: 8 : 2, so that three kilo- 


_ grammes of raw fecula will give two kilogrammes 


of dry; thirteen hectolitres of pulp, or husks 
of potato, are moreover obtained, which contain 
about the same quantity of water as the raw 
potatos, that is, three-fourths of their weight, so 
that those thirteen hectolitres of pulp retain about 


_ nine hundred and seventy-five litres of water: 
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This pulp may be given to cattle; but it is 
by far not so good as that resulting from the 
distillation of pastes, which is well boiled and 


nourishing. It might be possible to obviate : 


these inconveniences, in a distillery, by boiling © 
the pulp with the hot spent-wash — is left in 
the still after distillation. 

I have seen a more suitable disposition of the 
sieve than that which I have just indicated, and 
I think it necessary to notice it here. It consists 
in filling, at once, with water, the tub destined — 
to receive the fecula; the sieve is suspended, on 
the upper part of the tub, with ropes, soas to — 
be immersed in the water; ato and fro move- 
ment is given to it, by which means the pulp is 
freed from its fecula, which falls. to. the bottom 
of the tub. After this operation, the pulp is 
entirely exhausted by merely sprinkling a small 
quantity of water over it. This is but a modified _ 
disposition, which I think useful, and which does 
not in the least alter the mode of working. The 
fecula thus separated from the: pulp sinks after — 
an hour’s rest to the bottom of the tub, when 
the depth of the tub does not exceed sixty or 
seventy centimetres, and forms a thick and solid _ 


sediment; holes made in the sides of the tub are 


then opened, that nearest.to the top of ‘the sedi- 
ment. included. The water runs off, and the 
fecula ‘is: left in‘ the bottom. If the latter is to! 
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be made in solid pieces, it is drained in the fol- 
lowing way :— 

Draining.—To this effect an apparatus, eed 
_ Drainer, is made use of: it is a wooden chest, 
open on one side, widening in the shape of a 
cone towards:the opening. The sides and bottom 
of this chest are filled with an infinity of small 
holes, the exterior part is covered with a cloth 
of strong linen, or hemp. This drainer must be 
placed above the tub destined to receive the 
water that is to be drained; the fecula is then 
_ placed into the drainer, rah in. the course. of 
twenty-four hours, it loses all the superfluous 
water which it retained, and is found, it is true, 
ina state of humidity, but it is sufficiently solid 
to be transported without being made into paste. 
~ When the fecula is thought sufficiently drained : 
the drainer is turned over on a table used to this 
effect, and there it is broken into pieces. 

This operation is only necessary, as we have 
already observed, when the fabrication of fecula 
is not connected with that of spirits. This has 
been done at Paris, for instance, where many 
distillers buy their fecula from the starch-makers. 
. From a metrical quintal of good potatos 
eighteen to twenty per cent. of dry fecula is 
obtained. No more can be:reckoned upon, for, 
the operation of rasping sis not: perfect enough; - 
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to produce the numerical result indicated in the 
chemical analysis. | 


FIRST MODIFICATION. 
For a tub of twelve hectolitres, intended to — 
contain only eleven hectolitres of matter, from 


eighty to eighty-five kilogrammes of dry fecula, 


or from one hundred and twenty to one hundred 
and twenty-five kilogrammes of raw fecula, or 
all the fecula resulting from four hundred kilo- 
grammes, or five and one-third hectolitres of 
good potatos are made use of. This quantity is | 
deposited in the, tub with a portion of cold water, 
so as to form a tolerably clear paste, that is to 
say, with about twice its weight of water: in this 
instance it will be about two hundred litres. 
But great care should be taken to stir this 
mixture, because, without this precaution, the 
fecula, which is much heavier than water, would 
promptly precipitate itself to the bottom of the 
tub, and there form a hard sediment, which is 
with great difficulty brought to a state of sus- 
pension. This state of suspension is necessary 
for a subsequent part of the operation. | 
Every thing being thus disposed, and the ne- 
cessary agitation having been given to the mass, 
from five to six hundred litres of boiling watet _ 
are gradually let into the tub: and, before the 
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whole of this hot water is in the latter, the mix- 
ture has already become thick, and has been 
converted into what is commonly called paste. 
This paste has, at first, a milky appearance, but, 
when the six hundred litres of water are tho- 
roughly mixed with it, the heat produced by 
them soon causes it to be remarkably clear and 
transparent. +80 : 

At this period the fecula is ready for being 
mashed, which is done by adding toit from twenty 
to twenty-five kilogrammes of malted barley, 
_ separately steeped. In this instance the action 
of the malt is as conspicuous as in the mashing 
of rice, and in the space of ten minutes, time 
requisite to mix the malt with the paste, the 
Jatter is completely fluidified. It is then left to 
subside for three or four hours, as in the mashing 
of corn, and after this time, the liquid has ac- 
quired a very sweet taste. It is now sufficient to 
dilute it with water, so as to have eleven hectoli- 
tres of matter ready for fermentation. 
_ The advantage of this mode of working over — 
that generally followed in the country is easily 
perceived. The liquid, after having fermented, 
_ is found to be very fluid, and the sediment, which 
is composed of the husks of the corn and of a 
little portion of leaven, is very small. 

It may not be useless to remark that, in this 
case the malted barley should be ground into 
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fine flour, and not merely broken, because its 


action on the fecula is thus more enérgetic, more 
perfect, and more rapid. : 
‘The wash obtained by these means and made 
with the given proportions of water and matter, 
marks about five areometrical degrees, Oné 
litre of good yeast is sufficient to pines it to fer! 
mentation. 


SECOND MODIFICATION. 


"The special object of this second modification — 


is to avoid the labour occasioned by the isolation 
of the fecula from the pulp. This is the way of 
practising it with advantage and economy. A 


double-bottomed tub, of about eight hectolitres, — 


is made use of. From ten to twelve kilogrammes of 
chaff are spread 6n the first bottom, and the pulp 


as it is produced from the raw potato, is placed — 


upon it; say that obtained from four hundred 


kilogrammes or five and one-third hectolitres of ~ 


potatos. There it is drained for half an hour or a 
quarter of an hour, and thus a portion of water, 
naturally connected with its composition, 1s ex- 


tracted without trouble. The latter is drawn off 
by means of the cock communicating with the 


space between the two bottoms. 


The mixture is then stirred, as in the English _ 


method, while from four to five hundred kilo- 


grammes orlitres of boiling water are gradually let — 
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in: thewholemassis now thickened ; this changeis | 
caused by the conversion of the fbula § Into paste, 
This mixture is then mashed with twenty-five 
kilogrammes of malt, previously steeped, and the 
liquid is left to subside for three or four hours. It. 
is then drained and let into the fermenting-back, 
which contains eleven hectolitres, What is left 
_ is well drained for about a quarter of an hour, 
then two hectolitres of boiling water are again 
let in. This mixture is agitated, drained, and 
taken with the rest to the fermenting-back. This 
' lowers the temperature of the liquid. ‘To cool 
aud exhaust the paste completely, the whole sur- 
face of the sediment on the bottom of the tub is 
sprinkled with two or three hectolitres of cold 
water, which are drained and let into the fer- 
menting-back with the other extracts. 
In operating thus, the husks left on the doublé 
bottom are sufficiently exhausted; they only re- 
~ tain, after one hour’s draining, three-fourths of 
- their weight in liquid, slightly charged with fer: _ 
mentable matter, which might be neglected in a 
well conducted distillery, where the So aetit of 
cattle is an object. 

But, at all events, if the loss of liquid was 


_ thought of any moment, the pulp might be en- 


 tirely exhausted by means of a cylindrical press. 
_ Full half of the weight of the drained pulp might 
_ be obtained in liquid, but a simple draining is 
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sufficient, and the practice of pressing the residue 
should only be resorted to in cases where a 
smaller quantity of water has been used for mash- 
ing than I have recommended. 

In this way of working, the fermentable mat- 
ter being necessarily left to itself for a certain 
space of time, and often requiring to be taken 
from one tub to the other, is tolerably well 
cooled, and gains, towards the close of the 
Operation, a suitable temperature for fermenta- 
tion, and marks about 5° density. 

There are, then, three ways of nacchaufyiag 
the fecula of potatos by means of malted barley. 
It requires very little reflection to see that the 
first mode is evidently inferior to the other two. 
In fact, under whatever light it be considered, 
whether as a matter of economy in labour and 
combustibles, or with respect to the quality or 
quantity of the spirituous produce, it will. never 
' bear comparison to the other two. It is neces- 
sary that the potatos should be boiled by steam, 
and this is indispensable. This steam is to be 
produced on purpose and occasions expenses 
in fuel. In the other two ways, no com- — 
bustibles are wanted to convert the fecula into 
paste proper to be mashed, and by working as 
we have advised for the mashing of grain, that 
is, to boil the matter intended for fermentation, 
whether it be isolated fecula or pulp, with the 
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spent-wash left after distillation. In one case, 
the potatos must be broken between two cylin- 
ders; in the two other Cases, it is sufficient to 
_ rasp them, and this operation is not expensive, 
considering the great quantity that can be rasped 
by twomen. Inthe first case, the matter sub- 
mitted to the still is heavy and pasty, it requires 
_ more combustibles to be brought to ebullition, 
and more expense is occasioned, through the 
necessity of continually agitating it, and without 
speaking of the bursting of the apparatus, which 
it might cause, the spirit produced from it js 
always more or less charged with empyreuma., 
In the other cases, the matter is perfectly fluid, 
does not require any precaution to be taken in 
distilling it, and gives a better flavoured spirit. 
The superiority belongs, then, evidently to the 
two last modifications I have proposed, and of 
those two I have not the least hesitation in de- 
caring the latter to be the best: one hundred 
kilogrammes of potatos may thus produce from 
fifty to fifty-five litres of spirit at 19°. 

This spirit, as all potato spirit, has a small taste 
of the fruit, which is not pleasant, but of which. 
it may be freed by rectification. 
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SECOND METHOD. pr 8 


Process made use of to convert Fecula into Starch 
by means. of Sulphuric Acid. 

The discovery of this process, is owing to: 
Kirchoff, and was made. towards the end.of 1811, — 
at St. Petersburgh. 

Two, kilogrammes of starch are diluted in 
eight kilogrammes. of water, sharpened with — 
forty grammes.of sulphuric acid, at 66°, and kept 
in.a state of ebullition for thirty-six hours, in a 
leaden, or silver basin: the mass is agitated ~ 
during the first hour,, to. keep. it from, sticking to. 
the bottom of the vessel; after this time it. be- 
comes very fluid, and, only requires to be stirred, — 
at intervals; as. the water, evaporates, it should.» 
be replaced; when the liquid has: sufficiently 
boiled, chalk is added; the mass is leftto cool and: 
settle, and then acquires a saccharine and.agree- 
able taste: being clarified and, evaporated till; it 
gains the. consistence of syrup, it has,a very in- 
tense taste of sugar, and may. be converted, by. 
cooling, into concrete sugar. , . 

In this experiment, Kirchoff used starch — 
made for domestic purposes, and as soon’ as 
it was published, all the chemists at home and 
abroad were anxious to verify it and bring it to 
perfection: Mr. Vogel, at Paris; Messrs. Itner 
and Keller, at Friburgh; Mr. Lampadius, at Fri- 
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burgh, in Saxony; and many other enlightened 
chemists, published, in 1812, the results of their 
experiments, The latter substituted the fecula 
of potatos. to the starch made use of by Kirchoff, | 
He altered also the process. of the latter in many 

respects; instead of boiling the mixture of fecula 


. and acid, in. a basin made of lead or silver, or 
tinned copper, which. are not without inconve- 


_hiences, he recommended the use of a wooden 


vessel, in which the liquid might, be.boiled by, 
steam. By this disposition he then created an 


_ art, which has since been. so usefully applied in 


_France.to the distillation. of potatos, 


In fact, till that period, no. other mode of dis- 
tilling potatos was known, except, that of boiling 


them, and afterwards mashing them with malted, 


barley. To this method was attached the great 
inconvenience attending the distillation of pastes. 


_ The hope of liberating themselves of this yoke, 


and of producing spirits of a better quality, 
stimulated the activity of manufacturers and men: 


of science to such a point, that the art of saccha- 


rifying. fecula, by means of sulphuric acid, has 
now become a manufacturing operation, simple 


In itself and easily practised. 


The tub of this apparatus contains about twenty 
hectolitres; three hundred kilogrammes of fecula 


_ may. be worked init. The operation is conducted: 
as follows: six hundred. litres. of water are let 
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into the tub; the water is brought by the steam 
to a temperature of about 80°, during that time 
the three hundred kilogrammes of fecula are 

diluted in another tub, made for the purpose, — 
with six hundred litres of water, mixed with six 

_kilogrammes of sulphuric acid, at 66°. This | 
diluted fecula is then gradually poured into the 
saccharifying tub, through the trap-door fixed © 
on its upper part. The lob finds thus in the tub 
water sufficiently hot to convert the fecula into — 
paste, which is soon liquefied by the sulphuric” 
acid with which it is mixed. To conduct this 
operation well and to avoid difficulties, it is ne- 
cessary not to throw the fecula into the tub at 
once. In this case, for instance, it may be in- 
troduced at three different times and in three 
equal quantities. The first portion is introduced 
when the water in the tub is 80°, and care should — 
be taken thoroughly to blend the mixture; the 
boiling is continued, the paste becomes liquid by 
means of its contact with the sulphuric acid, and 
the temperature, which the addition of the lob 
had caused to lower, soon rises to 80°. At this — 
period, the second portion of diluted fecula is _ 
added, the mixture is stirred, and the tempe- 
rature lowers again. The formation of paste 
‘causes the mass to thicken, and it is again lique- 
fied as the temperature increases. When the 
latter has risen to about 75°, the last portion of — 
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fecula is thrown into the tub and stirred. The 
same phenomena are again observed. Caloric 

_ continues to be introduced until the temperature 
of the mass has risen to 80°. 

At this period the trap-door is closely shut, 
and sometimes even luted, and the liquid is left 
toitself for about six hours. During this time 
the saccharification of the fecula takes place, 
and it requires to be favonred not only by the 
presence of sulphuric acid, but by a temperature 

_ constantly maintained at 80°. In the beginning 
_ of this art the steam was introduced into the tub 
during these six hours, in order to keep the tem- 
perature at the boiling point, but it has been 
well recognized that this ebullition is useless, 
and that to obtain good results it is sufficient to 
keep up the temperature, as we have recom- 
mended. We may easily conceive the advan- 
tages belonging to this mode of working, by 
which is saved all the fuel necessary to maintain 
‘the still in ebullition six hours longer than is re- 
quired. 

It has-been observed that I have recommended 
six kilogrammes of sulphuric acid to be used, 
for three hundred kilogrammes of fecula; this 
makes in acid two per cent. of the weight of 
the fecula. This proportion might be increased, 
as Saussure has observed, without prejudice to 
_ the success of the operation, In fact, this che- 
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mist has recognized’ that a greater dose of acid 
always renders the saccharification: more perfect 
and more: prompt. The proportion of two per 
cent. is, however, sufficient, providing it-be left 
to macerate for six hours. There is a way of 
recognizing’ when. the saccharification is: com- 
plete, and that no particles have escaped: this 
transformation: that.is, to try it with the tinc- 
ture of iodine. This body has the property of — 
turning all feculas to blue or to violet, whether 
they are in a state of solidity or suspension: in 
the water, or dissolved into paste. By these 
means we may recognize the different periods of 
the saccharification of the fecula in this opera- 
tion. In fact, immediately after the brewing ts 
over, take a small quantity of tincture of iodine 
and pour it on the wash, it will instantly turn it 
to blue wherever it is in contact with it. When 
treated.a few hours: after, in the same way, its 
colour will not alter so much, and when. the 
mixture has been: left to subside for six hours, 
during which a temperature of 80° has been kept 
up, the colour will not alter at all. This type 
announces that the matter has been completely 
saccharified, and that it is time to proceed to 
other operations. 

The trap-door is then opened, and the: sul- . 
phuric acid is neutralized. This acid, in fact, is 
notat all decomposed during this. work, andiis 
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found in the liquid in the same state exactly as 
when put into it. To neutralize this acid, it is 
necessary to place it into contact with a body 
with, which it. combines and forms an insoluble 
substance. This result is obtained with lime, or, 
what. is better, carbonate of lime, which may 
everywhere be found, - 

If lime be used, great precaution should: be 
taken: to: have the precise quantity necessary, be- 
cause too small cr too large a dose would be 
equally: prejudicial to fermentation. This diffi- 
culty of determining the agent of neutralization,. 
is avoided by using carbonate of lime (lime- 
stone), and this substance may, without danger, 
be used to excess. To neutralize six kilogram- 
mes of acid, ten kilogrammes of carbonate of 
lime, or chalk, reduced into fine powder, are 
requisite. They are diluted, inthis state, in two 
or three times their weight of water, and this 
mixture is gradually poured into the tub, while 
the liquid is strongly agitated. The. moment 
this carbonate comes into contact with the acid, 
an effervescence takes place, which is caused by 
the carbonic acid’ gas bursting’ on the surface of 
the liquid. Chalk should be added until the 
effervescence has ceased. This point of satura- 
tion is obtained with about ten kilogrammes of | 
chalk for about six kilogrammes of sulphuric 
acid, and if this.is not sufficient more should be 
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added. The colour of the violet and of the sun- 
flower is turned into red by the presence of 
acids; so that by plunging either of them into 
the wash, we may easily know whether there is” 
any acid left or not, This mode is hardly ever 
followed in distilleries, because no fears are en- 
tertained from the use of too great a quantity of 
chalk. Besides, they ascertain easily, by in- 
spection, the term of saturation, by means of 
the property which the carbonate possesses of 


roducing effervescence, when neutralizing sul- 
Pp 8 ; 


_ phuric acid. 

I will not say anything more about this ope- 
ration which is founded on the theory of chemi- 
cal affinities; let it be sufficient for me to say 
ihat the carbonate of lime is decomposed by the 
sulphuric acid; its acid basis is set free, in the | 
state of gas, while the lime forms a new combi- 
nation with the sulphuric acid, which is sulphate 
of lime or plaster. This substance is insoluble 
in water, and precipitates itself to the bottom of 
the tub, in the solid state, with the excess of — 
the carbonate, which is also insoluble. . 

The neutralization of the acid having been 
effected, the liquid is again left to subside, for 
about half an hour, or an hour; in this instance, 
it is useless to preserve the heat, as is done for 
the purpose of converting the fecula into sugar. 
The only object, in this case, is to allow the 
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sulphate of lime to precipitate itself to the 
bottom of the tub;. this precipitation may be 
perfect in one hour’s time. 

‘Two cocks are fixed in the tub, one is placed 
on a level with the bottom, and the other three 
or four centimetres above it. The latter is 
Opened to ascertain whether the precipitation is 
complete: thus, it is necessary that the liquid 
which comes out of it should be clear, and not 
contain any solid matter in suspension. All the 
liquid in the tub is then drawn off; and taken to 
the fermenting backs. | 

The sediment left on the bottath of the sac- 
charifying tub is drawn off through the other 
cock, and is drained through a strong hempen 
cloth. The liquid which runs off by filtration 
is added to the other. 

Let us see now what quantity of liquid matter 
we have obtained from three hundred kilogram- 
_-mes of fecula:— 

First, we have filled the tub with 
WAtels winnie giv anid gic nile oustarndia yay OOO litres 
We have diluted the fecula with a 
similar quantity .........+.++ 600 ,, 
_ Reckoning the specific gravity of 
the fecula to be equal to fifteen 
hundred grammes per litre, three 
hundred will give in bulk ....... 200 
The whole of this mixture, in being 
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_ brought to ebnilition, has con- 
‘densed a:certain quantity of steam, 
which, according torules, hereafter 


explained, is equivalent to...... 200 litres 


Total... .. oes0e- 1600 litres © 


We will thus have sixteen hundred litres of 
matter composed in weight as follows :— 


Water ...ceceee- 1400 kilogrammes 
Fecula e288 © ee 00 300 39 


Total .... 1700 kilogrammes 


These one thousand six hundred litres will have 
a‘specific gravity equal to +2%°°, say one thou- 
sand ‘and sixty-three grammes per litre equivalent 


to 9° Beaumé. 


Many distillers bring their worts to fermenta- 


tion at this density of 9°, and to this effect, it 


remains there until the temperature of 20° or 25° 


is established; then leaven is put to it. 

I have no doubt but what ‘it would be more 
advantageous, on more than one account, to di- 
lute this liquid much more, for fermentation, 
and to bring it to 5° or 6° by the mere addition 
of cold water. The ‘trouble of letting the liquid 


‘remain to be cooled for fermentation might be — 


avoided, and the cold water, made use of to di- 


lute it, would establish the temperature required - 
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atonce. By this method, all the advantages sig- 
-nalized, in the application -of it to the mashing 
of corn, would be obtained: the fermentation 
would be sooner at an end, more alcohol would 
be produced, less acid would be formed, and the 
spent-wash, on leaving the still, might be appro- 
priated to subsequent operations. 

At.Paris, from twenty to twenty-five litres of 
spirit at 19° are commonly drawn from fifty kilo- 
grammes of fecula saccharified by means of sul- 
phuric acid. Every thing induces me to believe 
that this produce might be increased by working 
as I have recommended, that is by diluting the 
fermentable matter down to 5° or 6° density, and 
by making use of the spent-wash in the subse- 
quent fermentations. 

We may at least be convinced that the quan- 
tity of spirits drawn from a given weight of 
fecula, is far from approaching to that indicated - 
by theory. In fact, supposing one hundred ki- 
logrammes of fecula to have been treated with 
sulphuric acid, and fifty ditres of spirits, at 19°, 
to have been drawn from it, Jet us see what 
weight of pure alcohol those. fifty litres contain. 
Spirits at 19° weigh nine hundred and thirty-five | 
erammes per litre; fifty litres will thus weigh 
50935, or 46,750 grammes, and, by applying 
to this case the rules, by which the composition 
in weight and in measure of spirituous liquors is 
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calculated, we shall find those fifty litres of spirits 
composed as follows: 

Alcohol 12,375 grammes. 

Water 34,375 29 


46,750 grammes. 


One hundred kilogrammes or one hundred thou- 
sand grammes of fecula have thus produced twelve 
thousand three hundred and seventy-five grammes 
of alcohol. 

We will admit that, in practice, one ish vet 
thousand grammes of fecula give but one hun- 
dred thousand grammes of sugar, and we know 
that sugar, decomposed by fermentation, gives 
almost half of its weight in carbonic acid gas, 
and the other half in pure alcohol: now were we 
to obtain the mathematical perfection, we would 
draw fifty thousand grammes of pure alcohol 
from that quantity. Let us now compare this 
result to that obtained in practice, and we shall 
see that we do not from a given quantity produce 
more than one-fourth of the quantity indicated 
by theory. 

Every thing tends thus to convince us that 
we have much to do yet to bring the art of trans~ 
forming fecula into alcohol to perfection. 
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CHAP. III. 


On some auxthary Agents. 


Water often acts an important part in fermen- 
tation; we will turn our attention to it, as also 
to the various leavens made use of to actuate or 
determine the latter. 


Section I. 
(See page 83). 
WATER. 
Among the great number of vegetables used 


.* for the purpose of fermentation, some have their 


saccharine matter mixed with a quantity of water, 


sufficient to establish a perfect and prompt fer- 


mentation; others to obtain this perfection, re- 
quire the addition of a greater or smaller quantity 
of water; others even, and they belong to our 
second class, have little or no water connected 
with their composition, and without it no fers 
mentation can take place. 

For a Jong while, erroneous principles have 


been professed on the quality of water proper 


for a good fermentation; I was the first, I believe, 
who refuted them, in an article inserted, in 1822, 


‘in the first number of the Annales de Chimie et de 


Physique. 
From the observations satalisied in these ree 
$3 
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marks, we may conclude that water has, in fermen- 
tation, the greatest influenee on the spirituous 
produce. 

Every kind of water, provided it nbs potable 
and wholesome, may be used for fermentation ; 
but between those kinds as are most generally in 
use, we may establish the following distinctions :— 

Distilled water is the. least beneficial; next 
comes rain-water, and then river-water. 

These three sorts of water, which have often 
been signalized as the best for fermentation, for 
this very reason, that ‘their lightness and _ their 
pureness render them preferable in:any other art, 


are less fit for-distillation than either spring-wa- 


ter or well-water. 

The tatter, in fact, often contain matter in 
dissolution that may be very serviceable ‘to fer- 
mentation. 

Those of Paris contain plaster-and lime-stone 
in dissolution. 

Those ithat have eset but lime-stone in dis- 
solution are, for this reason, »preferable ‘for fer- 
mentation. : 

Nothing ‘is so easily recognized as the latter 
sort of water: when boiled it deposits tolerably 
thick couches:of stones, which :are formed at’the 
expense. of the calcareous salt in dissolution in it. 
To recognize whether this sediment is lime stone, 
take-a small part of it ina glass ‘and pourwinegar 
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en it, if an-effervesence takes place, it isa sign 
that the substance contains carbonate of lime-or 
lime-stone, which is the same thing; when it is 
completely dissolved in the vinegar with effer- 
vescence, so as to form a clear liquid without 
sediment, it is a sign that it is pure carbonate of 
lime, and the water that produces it may be con- 
sidered as the most proper for fermentation: we 
will explain the cause of it when treating on the 


‘subject of fermentation. 


The influence which the quality of water may 
exercise on fermentation has not been studied 
yet sufficiently to establish precise and invariable 
rules forts: choice. It might happen that the 
water of certain wells or springs is less favour- 


-able to the success of fermentation than rain.or 


well water. This might be caused by the pre- 
sence of substances, which, instead of being, 
like lime-stone, favourable to it, would, on the 
contrary, be very obnoxious; such would, for 
instance, be animal substances, which would 
cause the wine to undergo the. acetous and putrid 
fermentations. At Paris, the water, drawn from 
beneath the calcareous veins, contains a large 
quantity of animal matter, which renders these 
waters little fit for fermentation. We will, here- 
after, see the various phenomena produced by 
these waters. In all instances they must be re- 
jected by distillers. , 
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Comparative experiments, executed with care, 
are the best criterion by which the distiller should 
be guided in chusing between the various kinds 
of water which are at his disposition, only it is 
necessary he should be well convinced that the 
quality of water is far from being indifferent. 


Section II. 


LEAVEN. 

A number of fermentable vegetables have a 
peculiar matter connected with their composition, 
known by the name of leaven or ferment. Its 
presence determines the spirituous fermentation. 
in liquids, which, without it, could only undergo 
the acetous or putrid fermentation. 

This substance is thus necessary for the pro- 
duction of spirits, and when the liquids intended 
for fermentation do not contain it, the want of 
it should be supplied bya leaven, which can 
either be gathered or composed by art. 

Hence the distinction established between na- 
tural and artifieial leavens; the first’ are those 
connected with the composition of vegetables, 
and which give to the latter the property of fer- 
menting alone; the others are those that result 
from the fermentation of vegetables, and. also 
those that are composed of various substances. 

About the first we will say but little; they are 
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retained in a state of dissolution, in various pro- 
portions, by the juice of fermentable vegetables, 
The raisin contains a great quantity of it, and in 
a suitable proportion for the perfect fermentation 
of the sugar which it contains, The juice of 
the cane, of beet-roots, of cherries, pears, 
apples, and that of all fruits that are sweet and 
sourish, contain more or less of it; during their 
fermentation this leaven swims on the surface of 
the liquid, in the state of scum, :and may thus 
be gathered, to be added to those vegetables 
that do not contain it. i 

Leaven thus collected does not always possess 
the same qualities, it varies according to the 
nature of the vegetable by which it has been 
produced, and the most energetic artificial leaven 
known is barm or yeast, which results from the 
_ fermentation of beer, and is: generally preferred 
to any other. /Other is only made use of in 
_ places where the absence of breweries disables 
distillers from using it. | 

Next to the leaven produced by the fermenta- 
tion of beer, comes that resulting from the fer- 
mentation of grain; that of potatos fermented 
with one-fifth of their weight of malted barley 
is very weak and not at all energetic. 

A phenomenon worthy of remark, and the 
knowledge of which should never be lost sight 
of by the distiller, is the influence of the tem- 
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perature of boiling water on the properties of 
leaven. 

The juice of the grape, for instance, which 
contains the leaven necessary to be decomposed, 
ferments after a few hours, when placed under 
favourable conditions; this would not be the 
case if, before it is set: to work, the temperature 
was brought to the boiling point, even if jit was 
afterwards brought back, by cooling, to the tem- 
perature proper for fermentation. In this in- 
stance the leaven loses, momentally, its,exciting 
properties, which it only recovers .after a lapse 
of time. However it-does not appear that its 
exciting properties have been in ‘any way altered 
by its being exposed to a heat of 80°, they are 
only suspended, and after a few days: become as 
energetic as before. 

Yeast becomes easily putrid, and to obtain 
cood results it is necessary to preserve it. The 
more liquid it is, and the higher the temperature 
to which it is exposed, the sooner it is corrupt, 
so that it keeps worse in summer than in winter. 
In summer it may be kept in a good state for 
about a fortnight, provided it be deposited in 
cellars or other places where the temperature is 
constantly maintained at 10°. In winter-time it 
may be kept for many months, when the tempe- 
rature of the atmosphere is constantly under 10°. 
When frozen it may be good, but if it is thawed, 
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or if it rises toa temperature even below 10°, it 
soon becomes corrupt. : 

To preserve it well for a long time, it must be 
separated, as much as possible, from the water 
which ‘it retains, and to this effect it is drained, 
then it is put into bags, made of strong linen, 
and ‘submitted to the energetic but gradual action 
of aipress; it is‘thus made into a hard paste, 
which causes it to keep longer and renders it 
more ‘fit:to be taken from one place to another. 

Dry yeast is sold in Paris, but this yeast has 
lost, during ‘the operation of drying, a part of 
the properties which it possesses in the liquid 
State. . 

Thus it is necessary to use fresh yeast as much 
as possible, as a leaven for fermentation, and to 
use itin the state it comes from the brewers. 
When yeast is good, the following proportions 
may be taken for basis in using it:— 

The quantity of yeast'to be put toa fermenting- 
back should be equal to the tenth or twelfth part, 
in measure, of the spirits, at 19°, which isto be 
produced by distillation. Thus, supposing that 
a tub will produce fifty litres of spirit at that 
strength, it will be necessary to use four or five 
litres of yeast; this quantity is necessary for 
matter that contains no natural leaven, such as 
the wash of potatos and of molasses, but for 
corn this quantity may be reduced to half. 
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To ascertain the quality of yeast, it is tried 
before it is committed to the tub. To this effect 
about the twentieth part of the liquid contained 
in the fermenting-tub is drawn off, and the 
leayen intended to set it to work is diluted with 
it. The vessel in which this is done is then 
covered, and, if the leaven is good, in about a 
quarter of an hour a very active fermentation is 
established. In this instance the liquid used for 
the purpose of trying the yeast is thrown into 
the fermenting-tub, the mixture is stirred, and 
the operation will not fail to be successful. But — 
if the tumultuous effects of the leaven were re- ~ 
tarded in the tub used to try it, the quality of 
the yeast must be judged according to the time 
its exciting movement is kept back.: In this case 
more should be added to the small vessel, until 
an active and effectual fermentation is produced. 

This is the best way of determining at once 
the exciting power of the yeast and of fixing the 
approximate quantity necessary to obtain good — 
results. | 

We recommend this mode to distillers. As 
much yeast should always be used as is necessary 
for the perfect decomposition of the vegetable ; 
this will have great influence on the spirituous 
produce. On the other side, the price of yeast, 
which is sometimes very bigh, and the bad taste 
the latter communicates to the liquid, when used 
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to excess, requires the most exact dose possible 
to be made use of. : 

The difficulty of procuring fresh yeast in some 
countries, and the heavy price at which it is sold 
at times, have caused it to be replaced by arti- 
ficial leavens, of which the following are the 
most efficacious :— 


BAKERS’ PASTE. 

This kind of leaven is to be found any where, 
and can, besides, easily be made. 1 

‘In fact, it is only necessary to operate like the 
bakers, that is to set aside a quantity of paste 
proportionate to the quantity of leaven that is to 
be made, and leave it to sour. At the end of 
from twenty-four to forty-eight hours, this paste, 
exposed to a heat of from 20° to 25°, which is 
generally the temperature of bake-houses, is suf- 
ficiently sour for their purpose, but not for dis- 
tillation ; it would be well to let it sour for about 
five or six days, it acquires thus more exciting 
properties. 

Leaven made in this way may be kept for a 
month, at a temperature of 10°, without being 
corrupted ; to this effect it is sufficient to keep it 
in vessels and to cover the surface in contact 
with the air with a small lay of common salt. 

This leaven, however, is far from being so 
effectual as yeast; and, although it be in the 
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state of a thick paste, it is necessary to use a 
quantity double to the latter to obtain only equi- 
valent results. 

Moreover, it is remarkably inferior to yeast, — 
which results froma sourness inherent in its com- 
position ; this sourness is caused by an acid, and 
as all acids have the property of .producing ace- 
tous fermentations, they are, for this very reason, 
obnoxious to the spirituous fermentation. 


OTHER LEAVEN. 

Flour of rye, ground tolerably fine, is diluted 
in the brute state, the bran not having been sepa- 
rated, in cold water, so.as to form a thick paste. 
Molasses are added to it in the proportion of one- 
fourth of the weight of the flour, then warm 
water is gradually added, and the whole is well © 
stirred until it gains the consistence of a light 
paste and a temperature of 20° or 25°. A small 
portion of yeast, or bakers’ paste, is now diluted 
with this mixture, ‘the vessel is covered up and 
kept in a place where the temperature is about 
20°. After one hour ihe fermentation should be 
established; if ‘this should not be the case, a 
fresh .quantity of yeast must be added. If the 
fermentation proceeds well, this leaven swells 
much and should be made use of as soon as it is 
arrived to the highest point of fermentation and 
before it becomes sour. It is generally fit to be 
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In this instance the consequences resulting 
from too great a dose of leaven are less to be 
feared, for the substances composing it are not 
lost for the spirituous produce, as they are trans- 
formed into spirits during the fermentation ; 
whilst, on the other side, if too small a portion 
was.made use of, the decomposition of the vege- 
table would be proportionably hindered. 

I know of another leaven composed of sugar 
and eggs, but I have not sufficiently examined 
its effects, to give the exact composition of it, 
or to recommend it to be used. 


used twelve hours after it has been made. This 
leaven is much preferable to the sour paste, al- 
though not possessing the same exciting proper- 
ties. The flour of rye might be successfully re- 
placed by that of wheat, and the molasses by 
honey. Moreover this leaven is not attended 
with the inconvenience of giving .a bad taste to 
the produce of the fermentation when used. to 
excess. | 


— a ee. 
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PART II. 


On Fermentation. 


Every intestine movement which takes place 
in organical bodies, and which causes their na- 
ture to undergo a change, is designed by the 
generic name of fermentation. We are ac- 
quainted with three kinds of fermentation, very 
distinct from one another, by the products. to 
which each of them gives birth, and by the 
nature of the materials submitted to their action. 

The first is the vinous or spirituous fermenta- 
tion; the second is the acetous; and the third 
the putrid fermentation. These three fermen- 
tations form three distinct periods in the decom- 
position of the vegetable substances, which the 
distiller may use. To these three periods it 
would be proper to add a fourth, which has 
been called saccharine fermentation. Be the 
exactness of this denomination as it may, it is 
not less true that the fact which it expresses is 
in existence. We have described it, in our 
First Part, by the name of saccharification, 
‘when we have proved that no farinaceous vege- 
tables could pass to the vinous fermentation, 
without previously undergoing a movement which 
converts their fecula into sugar. So that when 
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this fecula is operated upon, there will be four 
periods of decomposition: the'saccharine, vinous, 
acetous, and putrid fermentations. These four 
kinds of decomposition may proceed simulta- 


neously, and, in fact, this will always be the 


case, whenever it is not prevented by proper 
precautions, All four may be appropriated to 
different arts. Indeed, it may often be advan- 
tageous to convert fecula into sugar, to supply 
trade with it; the decomposition will not go 
further, in this case. If wine is to be made, the 


_ vinous fermentation is to take place, and saccha- 


rification could not be dispensed with, as no 
alcohol can be produced without sugar. The 
acetous fermentation acts but upon alcohol; thus, 
if vinegar is to be made from fecula, this is the 


_result of the acetous fermentation turned to ad- 


vantage, and this cannot be done without having 
previously caused it to undergo the saccharine 
and vinous fermentations. If the vinegar were 


_ left to itself, under favourable circumstances, it 


would pass to the putrid fermentation, and would 
thus only be useful as an agent of reproduction. 
All vegetables are not proper for the preparation 
of sugar, of alcohol, and of vinegar; but all of 
them may undergo the putrid fermentation, to 
be used as manure for land. 

The object of the vinous fermentation, which 
is the most important here, is to transform into 
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spirits all bodies susceptible of this decomposi- 
tion, and to effect. this with the greatest economy 
and perfection possible. 

In. the practice of the art of wine-making, wo 
kinds of vinous fermentation are distinguished, 
or,.to-explain myself more properly, the fermen- 
tation is. divided into two periods—the:tumultuous 
fermentation, that which the wort. undergoes in 
the tub, and the zmperceptible fermentation, that — 
which it undergees:immediately after it is bar- — 
relled;, the results of these two fermentations are — 
the same, their object, which is to produce alco- 
hol, is the same, and the phenomena by which 
they are characterized only differ by their degree 
of intensity. 

In the tumultuous. fermentation,: the internal 
movement of the liquid is violent, and, as the © 
quantity of alcohol formed: is: always propor- 
tionate to the:intensity of this movement, in this 
case there will always be a. great quantity of 
spirits produced, The term of this fermentation 
is. determined by the sinking of the head of the 
must; at this period the tumultuous fermentation 
is over, and. the wine: is) barrelled; but, im this 
state, although: the wine contains already the 
greatest quantity of alcohol it is capable: of 
yielding, the whole of its fermentable substances 
have:not. been decomposed, and it retains: yet a 
quantity sufficient.to be of consequence, in many 
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instances, to the value of the wine, and’ to finish 
the decomposition: in favour of the alcohol. It 
is by the aid. of the imperceptible fermentation 
that this result is obtained. To this effect the 
wine is kept in barrels for a lapse of time, which 
varies according to: the density of the must by 
which it has been produced. 

The object of this imperceptible fermentation 
being to develope in’ the wine all the alcohol it 
is capable of acquiring is always useful, whether 
the wine be made to be drank immediately, to 
be kept, or to be committed to the still: alcohol, 
in fact, is the most remarkable preservative agent 
of wine. Its presence, in the latter, in sufficient 
quantity, renders it fit to support long voyages 
in barrels. Hence the inferiority of some of our 
wines, which, like the red wines of Champagne, can 
scarcely ever be transported to a great distance. 

On the other side, if wines, intended for dis- 
tillation, undergo this fermentation, their value 
is increased by the quantity of alcohol they have 
gained by it. This fact is well known to-vine- 
dressers and distillers, who. turn it to- advantage, 
to fix the venal worth of the wine. . 

In countries, like the south of France, where 
great quantities of wine are submitted to distilla- 
tion, the mode of fermenting differs very little, 
whatever be the destination of those wines. The 
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wines intended for distillation, that do not begin 
to work immediately after the tumultuous fer- 
mentation, are barrelled as the rest, and undergo 
thus an imperceptible fermentation, more or less z. 
protracted and perfect, according as the distiller 
or the dealer is in want of them. 

In distilleries where other vegetables are work- 
ed, such as grail, potatos, or molasses, it is 
always necessary to accelerate the fermentation, 
for various reasons which we will hereafter ex- 
pose, so that it is not only necessary to avoid 
the imperceptible fermentation, but the success 
of the operation requires even the tumultuous. 
fermentation:to be restrained; it should be ren- 
dered perfect in the shortest time possible, and 
these conditions should be fulfilled without pre- 
judice to the spirituous produce. _ 

The art which these conditions concern has, 
consequently, been obliged to find the means of 
fulfilling them. We are now in possession of 
them; practice has consolidated their utility, and 
the theory of the laws of fermentation explains 
clearly their influence. These rules, impracti- 
cable in wine-making, are very useful in distil-_ 
lation, and, if they were generally known, ap- 
preciated, and adopted, would establish a different — 
process for the fermentation of wine intended 
for distillation, and particularly for those wines 
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which the want of barrels causes to be distilled 
on leaving the fermenting-tub. 

Be it as it may with respect to the rational 
application of these means to the wines of the 
raisin, nevertheless they are attended with great 
advantages in all manufactories where the making 
and distilling of wine proceeds simultaneously : 
they are an application of the laws presiding 
over the formation of alcohol, and we will ex- 
plain them hereafter, when treating on the sub- 
ject of those laws. 


CHAP. I. 
Conditions of Fermentation. 


The spirituous fermentation cannot take place 
without the combined concurrence of the fol- . 
lowing conditions :— 

Ist. the presence ofa saccharine, or an equivalent 
body. 

Bdailaisiod. iee os ccof; water. 

BOs tie ieee. we! woofealbri¢s 

4th. .......... Of leaven. 

thas. ps2.egabitot air. : 

The union of these five agents is indispensable 
to the formation of alcohol; each of them acts 
‘a more or less important part; and, on-their use 

pe | 
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and cdi aiiaal Gis well understood, depends the 
possibility and the success of the vinous imi ete 
tation. | 

‘Suppress one of these agents and there will be 
no formation of alcohol; combine them in various 
proportions, and the fermentation will vary ac- 
cording as they are more or less favourable to it; 
it may even happen that the alcohol will be 
formed and spontaneously changed into another 
body; this will be the case in the acetous fer- 
mentation. Let water or caloric be suppressed, 
no fermentation of any kind will take place, and 
the sugar will be left in the same state. 


Section I. 


ON SUGAR, OR EQUIVALENTS TO IT. 
Without sugar, no vinous fermentation, and, 
consequently, no alcohol: it is the only material 
element at the expense of which alcohol is 
formed. All the other elements made use of in 
fermentation are only the agents and.vehicles of 

the decomposition of the sugar. 
Sugar, such as is meant here, is supposed to 
be dry, and brought to a solid. state. Several 
kinds of sugar are in existence, all of which are 
distinguished by their physical and chemical pro- 
- perties, such as specific gravity, appearance, and — 
taste. . 
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The most remarkable of all jis that which ig 
brought by ‘crystallization to'the solid state, for 
domesticand other purposes: itis that of the sugar- 


cane. It is only pure when it has undergone the 


operation of refining: thenit is white, crystallized, - 
and inodorous; its specific gravity is equal to one 
thousand ‘six hundred and six grammes per cubic 
decimeter, and its taste is sweeter than that of 
any other sugar, : 

The juice of the grape and the fecula of pota- 
tos, saccharified by means of sulphuric acid, 
produce, by the aid of suitable operations, a kind 
of sugar which is solid, but as its saccharine taste 
is very weak, asit cannot be crystallized, and can 
only be brought to a powdery state, it is very 
distinct from the latter, ENE 08s 
A great number of vegetable extracts also fur: 
nish a kind of sugar, more or less approaching to 
the two kinds we have just described, and 
although several distinguished chemists do not 
admit of any other variations in solid sugars, [ 
am not of their opinion, and I believe that the 
genus sugar is the head of a numerous family. 

There is another kind of sugars, very distinct 
from these two; the variegations in their taste 
are infinite, according to the vegetables by which 
they are produced; they can neither be crystal- 
lized nor rendered concrete, and they are scarcely 


_ ever made use of in any other but the fluid state, 
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that is, in dissolution in water. The only way of 
bringing them to the solid state is 10 evaporate 
them first till they gain the consistence of syrup, 
and afterwards to dry them at a mild and suffi- 
ciently protracted heat. They are true extracts, 
and are thus found in a solid and transparent 
mass, like gum. Their taste is more or less sac- 
charine, and their colour is almost generally turned 
to a dark brown, which is caused by the heat 
made use of to dry them. 

Notwithstanding the operation of saccharifica- 
tion, effected in corn and potato distilleries, 
under the name of mashing, this operation, as it 

-is generally executed, is far from converting the 


fecula of the vegetables made use of completely | 


into sugar, and matter is fermented, which is ~ 


composed of sugar and fecula; the saccharifica- 
tion proceeds thus simultaneously with the vinous 


fermentation. The assertion which I make here . 


is true in all cases where matter is fermented in 
the state of lob; it is not the case where this in- 
convenience is prevented by the means I have 
indicated in my First Part. It is evident that, 
when a portion of undecomposed fecula is intro- 
duced, this fecula represents then an equivalent 
to sugar, as it is to be converted into sugar during 
the vinous fermentation; and the production of 
alcohol must, in this case, be proportionate to 
the quantity of fecula set to work, and not to the 
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quantity of sugar. Thus, in this Instance, the - 
fecula is a true equivalent of sugar, and we may 
estimate it as such in our calculations. 

Sugar, when transformed into alcohol, loses 
nearly half of its weight in gas; and we have 
already shewn by what means to compute the 
quantity of alcohol, at any standard, that will be 
produced from a fermenting liquid. To this 
effect, it is sufficient to weigh the liquid before it 
is set to work, by means of an areometer gradua- 
ted in specific gravities, and to calculate the 
weight of the sugar dissolved in this liquid; the 
half of the weight of this sugar will represent the 
weight of pure alcohol which ought to be pro- 
duced by fermentation, supposing the latter to 
have been perfect, and no losses having been 
sustained. ! 

‘ For instance, let us take twenty hectolitres of 
must at 10° Beaumé, or one thousand and 
seventy-three grammes per litre; one litre of this 
must is composed in weight: 
Ofisugarisl, Ap gory) 1942 grammes. 
OF water 2/0. P20 A B78 ao! 


eS 


: Given specific gravity «vee 1073 


The twenty hectolitres will thus contain three 
hundred and eighty-nine kilogrammes, three 
hundred and thirty-two grammes, which should 
_ produce, by distillation, after a complete fermen- 


ah 
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- tation, one hundred and ninety-four kilogrammes, 
six hundred andsixty-six grammes of pure alcohol, 
at seven hundred and ninety-two grammes per 
litre; say two hundred and forty-six litres. 

Thus, if this alcohol is drawn at 19°, seven 
hundred and. eighty-seven litres will be obtained; 
at'22°, ornine hundred and fourteen grammes, five 
hundred and ninety-five litres will be produced ; 
and at 33°, or eight hundred and forty-two 
- grammes, three hundred and twenty-four: litres 
will be drawn from this quantity. } 

If we consider that the density of the must, 


which we have taken for basis in our calculations, ° 


and which is only 10°, is far from being equal to 
the densityof the must in Languedoc, which renders 
from one-sixth to one-eighth of its volume in alco- 
hol at three-sixths, this must weighing as much as 


16°;. if, on the other hand, we consider that the 


three hundred and twenty-four litres, at33°, which 
are to be produced by two thousand litres, at 10°, 
which is about equal-to one-seventh of the whole 
bulk, we will: easily recognize that, in practice, 
we are far from drawing from the must all the 
alcohol which theory indicates. 

It is true that, in the musts of the raisin, sugar 


is not the only matter that concurs to their den- — 


sity, tartar and other substances often make up a 


great part of this weight. If to these facts, — 


' which complicate the calculations of valuation, 


ee sors” de 
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which we have just given, are added all those in- 
herent to fermentation, such as the formation of 
acids, and ‘the various causes of unavoidable 
losses, it will easily be conceived that the estima- 
tion of the quantity of alcohol, which is to be 
produced by a given fermenting liquid, can only 
be approximate. Thus reducing even the quan- 
tity of alcohol to be drawn from two:thousand 
litres of must, at 10°, to two hundred and eighty 
litres at 33°, we shall see that, in practice, so con- 
siderable a produce is never obtained. © In fact, 
two. thousand litres of must, at 10°, fermented 
and distilled, are far from giving two hundred 
and eighty litres at 33°. 

. The must of raisin appears, however, to be the 
most favourable of all fruits to the production of 
alcohol, that.is, to the perfect decomposition of 
* its sugar, for when wine has been well worked, 

when it has undergone a good tumultuous fer- 
mentation, and an imperceptible one sufficiently 
protracted, experience proves that all its fermen- 
table matter has been decomposed, and I am not 
aware of any other vegetable giving a similar 


~ result. 


The mode I have just indicated for ascertaining 
the productive faculty of musts, is only applicable 
to. matter which is perfectly fluid, and.which, re- 
taining fermentable substances. in dissolution, 
may be weighed by means of the areometer. 
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‘But for pasty matter, in which case this instru- 
ment is of no use, other means are to be resorted 
to for submitting it to the same valuation. Such 
will be the case in the distillation of potatos 
boiled by steam, in the distillation of corn, and 
all farinaceous vegetables, which have not pre- 
viously been converted into soluble matter by 
saccharification. 3 


For instance, if potatos are worked, the quan- — 


tity of fecula contained in each sort made use of, 
should be estimated by analysis, which is easily 
practised. The quantity of tubercles made use 
of is known, say four hundred kilogrammes ; sup- 
posing these potatos to yield twenty-five per 
cent. of their weight in fecula, say one hundred 
kilogrammes, this quantity may be considered as 
one hundred kilogrammes of sugar, which, like 
the latter, will lose by fermentation half of its 
weight in carbonic acid gas, to give birth to fifty 
kilogrammes of alcohol. Thus four hundred 
kilogrammes of potatos will not have rendered 
the theoretical maximum of alcohol they are 
capable of producing, as long as they do not give 
fifty kilogrammes of spirits at seven hundred and 
ninety-two grammes, say sixty-three litres, or their 
equivalents, that is to say, two hundred and one 


litres at 19°, one hundred and fifty-two litresat22°, — 


or eighty-three at 33°. This result is far beyond 
that obtained in practice; for experience proves 
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that no more than fifty litres, at 19°, are drawn 
_from-four hundred kilogrammes of potatos. 
It will be the same with corn. For instance, 
one hundred kilogrammes of rye, which, accord- 
ing to Einhof’s analysis, contains about fifty per 
cent. of its weight in fecula, will only give twenty- 
five kilogrammes or thirty-two litres of alcohol, 
which will give one hundred and two litres at 19°. 
In this case, practice has come nearer to perfec- 
tion, for sixty-four litres at this strength have 
been drawn from an equal quantity of grain. It 
is, however, clear that this kind of industry sh 
be mag to greater perfection. 


A 


Section I. 


ON WATER. 

Water is one of the most remarkable agents 
made use of by nature to develope or decompose 
’ bodies; its action, which is always subservient to’ 
that of heat, varies according to the state of the 
body to which it is applied. When under the 
influence of life, vegetables and animals find in- 
water an aliment indispensable to their existence 
and their nutrition; when deprived of this influ- 
ence, they then find in water a cause of their de- 
struction. In fact, without water animals could 
not exist, plants could not vegetate, seeds could ~ 
not grow. On this principle is founded the pre- 
T 3 
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servation of corn, of sugar, of feculas, and of 2 
great number of other vegetables. 

Water is thus an indispensable agent of de-— 
composition of every kind, and its presence in 
the vinous fermentation is not only rigorously 
necessary, but on the proportion in which it is 
found in it, depends the more or less expeditious, 
the more or less perfect transformation of the 
vegetable into alcohol. . 

To hasten or check fermentation, all other in- » 
fluential causes being the same, it will be suffi- 
cient to lessen or to increase the proportion of 
water. It must be increased by adding a fresh 
quantity of water to the liquid, and lessened by 
evaporating the latter, or by adding dry sugar or 
a syrupy dissolution to it. In one case as in the 
other the areometer will be a sure guide. 

A large proportion of water accelerates the 
tumultuous fermentation considerably, it fulfils 
the object of the imperceptible fermentation, and 
renders the transformation of sugar into alcohol 
more complete. Although this principle presents 
a real advantage in its application, yet an un- 
limited extension should not. be given to it, five 
or six areometrical degrees are the most calcu- 
lated to be beneficial in distillation. By these 
means, together with the use of spent-wash, 
sixty-five litres of spirits at 19° may be produced 
from a metrical quintal of grain. 
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_ As to the most suitable quality of water for 
fermentation, we have already given our opinion 
on that subject. Water, according to its nature, 
may exercise a remarkable influence on the 
spirituous produce. 

_ The waters that are.the most prejudicial to the 
vinous fermentation, are those that are charged 
with organical substances, Such are those that 
are drawn from beneath the calcareous veins in 
different quarters of Paris. These havea great 
propensity to turn to the putrid fermentation. 
Mr. Clement has, told) us, in one of his public 
lessons at the Conservatoire, that he had often 
met with difficulties in fermenting with those 
waters. He assures. us of having found nitrous 
acid in the worts proceeding from the fecula of 
potatos prepared for distillation, by means of 
sulphuric acid. There is no doubt but what the 
formation of this acid in the fermenting liquids, 
did proceed from the organical bodies in dissolu- 
tion in the water. 

Mr. Barré, an old distiller of fecula at Paris, 
has noticed to me a more extraordinary phe- 
nomenon, which he has at divers times observed 
in his fermentations of fecula: it is the disen- 
gagement of an inflammable gas. This is a very 
singular anomaly which our chemical theory 
cannot explain satisfactorily. Mr. Barré has re- 
marked that each time this gas was produced, 
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the fermentations were unfavourable, and the 
spirituous produce exiguous. - 

It is probable that the cause of this phenome- 
non is to be ascribed to the organical substances 
which develope a putrid fermentation in the li- 
quid; in this hypothesis that inflammable’ gas 


might possibly be hydrogen, this gas being one 


of the products of the putrid fermentation. 
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ON CALORIC. 

Heat, as well as water, acts an important part 
in the vegetation, and the decomposition of bo- 
dies; its presence is always necessary to the life 
as well as to the destruction of organical bodies ; 
without it, there is no life in animals; without 
it, vegetables can neither shoot nor be de- 
veloped ; without it,’ neither of them can be de- 
composed. 

A vegetable or animal body will not be decom- 


posed if it is only submitted to one of these two 


decomposing agents, water and heat. A vege- 
table body perfectly dry and warm, and another 
in a damp state at the temperature 0°, will Keep 
equally well. 

Heat acts an important part in the vinous fer- 


mentation, and water gives us the power of | 
either accelerating or checking its progress; in 
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fact, the lower the temperature of a fermenting 
liquid, the less tumultuous and energetic the fer- . 
~ mentation will be. This principle, however, 
_ should not be extended so far for heat as it has 
been for water. The space of the thermometrical - 
scale, which is favourable to the various decom- 
‘positions which bodies may undergo, is between 
the tenth and the fiftieth degree; but the most 
proper heat for the vinous fermentation is be- 
tween 10° and 30°; under 10° it cannot be es- 
tablished, above 30° the acetous fermentation 
' acts at the expense of the alcohol, and there is 
besides loss of another quantity of alcohol 
caused by evaporation. So that when I say that 
the fermentation may be accelerated or checked 
by heat, I only mean the temperature of from 
10° to 80°. The more the temperature of a fer- 
menting liquid will approach 10°, the weaker 
and the slower the fermentation will be, and,. on 
the contrary, the nearer 30°, the more active and 
tumultuous. 

The degree of temperature to be given to li- 
quids submitted to fermentation, must be fixed 
according to their bulk. The following scale 
may be taken for basis :— | 3 
Toa tub of 5hectolitres, givefrom,, 25° to 28° 

pap amally (Glory newwevabielbshiaty 20° to 95% 
29 COS satin dees awlge te vs) LONCORROT 
By 30, 50, 100, and above.. 12° to 15° 
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It is seen, by this scale, that the temperature 
is increased according as the quantity of liquid 
operated upon is small. This rule is founded on 


the principle, that heat is better retained by a 


large than by a small mass, and if to a small 
tub were given-the temperature necessary to 
complete the fermentation of a large one; ina 
given time, the result would be, that the little 
tub would lose the temperature requisite for a 
rapid fermentation; instead of being at an end 
in two days it might require at least eight. 

The heat given to the liquid for fermentation 
is not the only one that acis during this decom- 
position ; the fermentation itself produces heat, 
and that in relative proportions to its intensity. 


The intensity of the fermentation is the exact 


expression of the rapid decomposition of the 


sugar, or of the rapid formation of alcohol; so 


that these three expressions mean absolutely one 


and the same thing. This heat which the liquid 


acquires during the act of fermentation, the 
same as that which has been given to it, is better 
retained in a large than in a small tub. This 


disengagement of heat, which increases at an 
equal rate with the intensity of the @ternal 
movement of the tub, has caused the fermenta- 


tion to be divided into. three very distinct pe- 


riods. im 
First period. The first period is the moment 


/ 
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the fermentation is established. The heat de- 
veloped by this movement is sufficient to replace 
that which the liquid loses by cooling, so that 
the temperature of the liquid rests. stationary ; 
but as the fermentation advances the heat in- 
creases, and the second period commences. 

Second period.—This period begins when the 
fermentation is the most active, and of course 
when the temperature of the tub is the highest. 
This increase of heat varies according to the ca- 
pacity of the tub, and to the richness of the 
_ must, not that in the latter case the fermentation 
is the most prompt, but because a dense liquid 
loses its heat not so easily as another which is in 
a state of fluidity more approaching to water. 
The rising varies from one degree to ten degrees. 
As the fermentation subsides, the heat decreases 
and falls down to its pristine point. This is the 
third period. 7 

Third period.—The fermentation is completed 
here, the head of the liquid. sinks by degrees, 
the heat of the must makes equilibrium with that 
of the place in which it is worked, and finally 
takes its temperature. 

The cooling of the tubs is dependent on the 
calorific state of the place in which they are; it is 
material to the success of fermentation to vary 
their temperature according to that of the fer- 
-menting-house. The colder it is, the greater 
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shouldbe the heat that is given to the liquid. 
However, it would be dangerous to establish a fer- 


menting-tub in a place where the temperature 


would not be constantly above 10°; and the smal- 
ler the tub, the greater the danger. With respect 
to temperatures above 30°, we have no occasion 
to fear them in this country, so that it is useléss to 
mention their obnoxious influence on fermenta- 
tion. . 

In a great number of distilleries the ferment- 
ing-cellars are open on all sides, which exposes 
them to the variations of the temperature of the 
winter and the summer. 

This circumstance has so much influence on 
the spirituous produce, if the temperature of the 
tubs is not varied accordingly, that I have seen 
many distillers suspend their work in summer 


because they could not produce so much spirit 


asin winter. This fact can easily be explained, 
_ and the erroneous conduct of these distillers will 
be conceived, when it is known that they always 
operate in the same way in all seasons, They 
have no other guide to give a proper temperature 
to their tubs, than an invariable mixture of cold 


and hot water, they neglect the use of the ther- 
mometer, which some of them do not even 


know. From this results, that if the constant 


temperature they give to their fermentable li-. 


quid, is suitable in winter, it must become per- 


ee 
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nicious in summer, as it is then too high, and, 
from this must inevitably result a great loss of 
alcohol, by evaporation, and by transformation 
of a quantity of it into acid. This is so far true 
that I have been myself in one of those distille- 
ries, when worts were fermenting with ‘such 
activity, that a tub of six hectolitres was sub- 
mitted to so rapid a movement as if it had been 
under the influence of a large fire. The whole 
cellar was filled with alcoholic vapours, as if the 
tub had undergone the process of distillation. 
Is it then astonishing that wine thus fermented, 
renders less by distillation than that which has 
been suitably worked ? | 

It would be better, as I have seen it practised 
by enlightened distillers, to dispose the ferment- 
ing-backs in closed cellars, in which ig main- 
tained a constant temperature, which, if possi- 
ble, should be, in winter as in summer, a few 
degrees under that of the fermenting liquid. "If, 
for instance, tubs of ten hectolitres are made 
use of, and that a temperature of 20° is given to 
them, that of the cellar should be 17° or 18°; so- 
that insummer, this heat may be established with- 
out fire, as it is very near the temperature of the 
atmosphere ; only there should be no possibility 
of the cellar being warmed by the furnaces of 
the still-house, because this contrivance, which 
would be economical in winter, would be per- 
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nicious in summer. By this mode, -and with 
those dispositions, it will easily be conceived 
that with tubs of ten hectolitres, which may be 
worked at 20°, the same mixture of hot and cold 
water may be used in every season, without any 
material prejudice to the spirituous produce, for, 
as the temperature of the cellar may be the same 
during the whole year, that of the tubs may also 
be the same. This result could not be obtained 
with tubs of from twenty to one hundred hec- 
tolitres and upwards; for this reason 1 recom- 
mend the use of tubs of ten hectolitres, which 
are besides the most convenient and the most 
manageable. If tubs of twenty or thirty hec- 
tolitres were made. use of, a close cellar would 
always be advantageous during the winter, be- 
cause they would thus be secured against the in- 
fluence of the heavy colds; but in summer, to 
obtain similar results, it would be necessary. to 
vary the temperature at which they are set to 
work, and to lower it according as. that of the 
atmosphere rises. Let us take. an example: if 
we had a tub of forty hectolitres to set to work, 
and that we were at liberty to regulate the tem- 
perature of the cellar, we would give to the tub, 

according to the rules we have established, 14°, 


and to the cellar about 12°; but if, as itis the — 


case in summer, we were not enabled to fix the 
temperature of the fermenting-house, and the 
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‘temperature were to: rise to 16°, it would. then 
be necessary, as much as: possible, to set the li- 
guid to work at 12°. But it must be said here 
that the more advantageous large tubs are in 
winter, by their faculty of better retaining heat, 
the more obnoxious they are, for this very rea- 
son, in summers 

- All the rules which I have just laid down, as 
to the heat necessary for fermentation, are the 
same for wines of the grape as for those of corn, 
which we have often taken for example, with 
this difference, that the wines of ‘the grape are 
only fermented at the time of the vintage, in 
autumn, when the temperature of the vineyards 
is generally favourable to their fermentation. 
The must of the raisin takes then evidently the 
temperature of the atmosphere, and the greater 
the quantity harvested in the heat of the sun, the 
warmer its temperature will be. 

From what I have said on the influence of heat 
on fermentation, may be concluded that this 
influence is always combined with that of water. 
One and the other offer this analogy of effects, 
that they can accelerate or retard fermentation, | 
and that, by varying their proportions, ayniiag 
results may be obtained. - . 

In fact, if a liquid ét 10° density and 15° 
temperature does: not ferment well, if the dose 
of leaven be sufficient, it must be accelerated 
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by one of these two means: either to add water 
at the same temperature to it, or to warm the 
mass by any practicable means. Of these two 
' Ways the first is preferable, because, while it . 
actuates the fermentation, it also causes the mat- 
ter to be better decomposed, in a shorter space 
_ of time, whilst the other, as it actuates the fer- © 
mentation, causes a relative proportion of alco- 
hol to be lost, which is so much the greater, as 
the heat added to the liquid is higher in tempe- 
rature: this mode is not easily practicable, and I 
have only signalized it here, to establish a pa- 
rallel. 

If, on the other hand, the fermentation pro- 
ceeds too rapidly, it can be checked, Ist. By 
taking water away from the liquid, which is im- 
practicable, but to which an equivalent is sub- 
stituted, that is, to add dry sugar, or a syrupy 
dissolution to it. 2d. By cooling it by any 
means. 

This analogy between the properties of caloric 
and those of water in the fermentation is a know- 
ledge far from being useless to the distiller, who 
may meet every day with an opportunity of ap- 
plying them successfully. 


Section LV. 


ON ATMOSPHERICAL AIR. 
Mr. Gay Lussac has verified, by the most ex- 


APPENDIX. _ 429 


act experiments, the influence of air on fermen- 
tation, and we do not entertain, in these days, 
the least doubt on that point. Atmospherical 
air, through the portion of vital air, or oxigen, 
which it contains, is not only the aliment of life, 
but also the vehicle of the decomposition of bo- 
dies. In fact, Mr. Appert’s mode, the most ef- 
fectual known at this time, to preserve vegeta- 
bles and flesh-meat sound and entire, is founded 
on this principle, and consists in keeping the 
body which is to be preserved, from coming into 
contact with the free oxigen of the air. Mr. 
Gay Lussac, to verify the action of air on the 
vinous fermentation, crushed raisins in a vessel 
plunged in an atmosphere of carbonic acid gas. 
All other precautions had been taken to prevent 
the must of the raisin from coming into contact 
with the air. This must was placed under cir- 
cumstances favourable to fermentation; it con- 
tained water, leaven, and the whole substance 
of the raisin, and a suitable heat was given to it. 
_ It remained thus a long while without giving the 
least sign of fermentation, but, the moment it 
came into contact with the air, a tumultuous 
fermentation was spontaneously produced, which 
proved evidently the part which air acts in the 
vinous fermentation. : 
It acts as leaven to this fermentation, and, the 
moment the internal movement has been given 
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to the tub, its presence is not only useless, but 
it might even be pernicious, if its contact with 
the fermenting mass was in any ways. faci- 
litated. 

The first and indispensable influence of air, as 
an agent to determine fermentation, is rigorously 
-useful; but the knowledge of. this fact, in which 
theory is more interested than practice, might 
cause the distiller to take many useless and, 


sometimes, even pernicious precautions, if I did | 


not explain myself more on that subject. 

I have seen, in fact, some distillers to whom 
this principle was well known, and who, in con- 
sequence of it, would have taken -care never to 
cover their fermenting-tubs, from fear of inter- 
cepting the communication with the air. This 
precaution, if not obnoxious as it facilitates the 
cooling of the liquid, is at least entirely useless, 
and this will never be necessary under any cir- 
cumstances. . The contact of the air is indispen- 
sable, it is true, but any liquid submitted to fer- 
‘mentation always retains air in dissolution; and, 
if the must of the raisin, when it is yet enveloped 
by the skins, does not contain any, it gains a> 
large quantity of it in dissolution during the 
pressing.» It will always be sufficient to pour the 
liquid from one tub to another through the air, 


‘ 


to charge it with this air, if it is not already — 


saturated with it. Rain, spring, fountain, and 
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river waters contain air, and communicate it to 
the liquids fermented with them. The quantity 
of atmospherical air necessary to determine the 
fermentation of ever so large a ‘tub is so small, 
that all the tubs that are set to work take the air 
which they want, not from the couch which 
weighs upon them, but from the air they have in 
dissolution. It is thus a mistaken application of 
these principles to keep the tubs uncovered until 
the fermentation is established, Moreover, ‘if 
the liquid to be fermented did not contain, in 
dissolution, the air necessary for the determination 
of its fermentation, the space, which is left for. the 
head of the fermenting liquid always contains a 
quantity of air more than sufficient to determine 
the movement. Thus, without any danger of. 
infringing on the indispensable condition of the 
presence of air in fermentation, the fermenting- 
tubs may be closely covered up, so as to prevent, 
from the beginning of the operation, the incon- 
venience resulting from an immediate contact of 
the atmosphere with the liquid in fermentation. 
The moment the fermentation has been esta- 
blished, the presence of air in the liquid becomes 
obnoxious to the spirituous produce. It is air, 
in fact, that favours the fermentation of acids: 
these acids, as we well know, are always created 
at the expense of the alcohol, and are themselves 
the most energetic leavens for the acetous fer- 
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mentation. The way to prevent it in wine is to 
keep the air from having access to it. Acid once 
formed in wine leavens the whole mass, which is 


soon converted into vinegar; on this principle 


is established the fabrication of vinegar at Orleans, 


and in any other place where this:kind of in- 
dustry is carried on. In fact, to favour the for- 
mation of this acid, the wine is often decanted 
from one vessel into another, in order to establish 
a perfect contact with the air, and attain with 
greater rapidity the object in view. 


The most dangerous period for the formation 


of acids in the fermentation of raisins is towards 
the end of the operation, because, as long as no 
alcohol is formed in the must, no danger is to be 
apprehended from acids, and, the moment the 
fermentation is established, the carbonic acid gas, 
which is in abundance discharged from the tub, 


being heavier than air, fills, for this reason, the — 


empty space of the tub, and preserves it thus 


from an immediate contact with the atmosphe-_ 


rical air. During the fermentation the tubs should — 


not be uncovered more than can be helped, — 
for a movement would thus be occasioned which 4 


would displace the couch interposed between the 


air and the liquid. But, when the tumultuous — 
fermentation is over, when the temperature of — 


the liquid drops, and carbonic acid gas is only 
disengaged in small quantities, the wine has then 
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a great inclination to absorb air and to turn acid. 
This is always true, as far as regards wines that 
are weak, and, in this case, double care should 
be taken to avoid all causes favourable to the 
formation of acid. 

As regards wines or worts of corn, of vihsacoa, 
&c. experience proves that the access of air to 
these wines is not the only pernicious cause of 
acids being produced, but the nature itself of 
their composition, or, perhaps, the operations by 
which they are prepared favours the formation 
of acids considerably. In these worts the acetous 
and spirituous fermentations proceed together. 
From the beginning of the fermentation of worts, 
and even from the first movements, acid is formed. 
What I advance here is the result of exact expe- 
riments made upon grain, fermented in close 
vessels, to which air could not have access 
during the fermentation. So that it would be 
improper always to attribute the formation of 
acids, which is inseparable from the fermentation 
of an immensity of vegetables, it would be im- 
proper, I say, to attribute solely this formation to 
_ the contact of the external air, whilst in vessels, 
where this contact is rigorously impossible, acid - 
is developed in the liquid in a smaller or larger 
_ quantity, and that at all the periods of the fer- 
mentation, 

U 
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_ Section gee 
ON LEAVEN. (| Ai9 0. 20 

Althoush we cannot very aa tiimonta atalahe 
the mode of acting of leaven inithé:vimous fer- 
mentation, we) know,: however, that: its ‘presence 
is indispensably -necessary.) We know besides 
that, theoretically speaking, fermentable’ matter 
requires but.a-very’ small quantity of ferment to 
be converted into alcohols; In fact, experiments’ 
executed with:exactness, proye: that one hundred’ 
parts of sugar, converted into alcohols sonly res 
quire, to this effect, one ‘part .of leaven, ‘supposed 
to be dry, and, notwithstanding this}: imuch 
more is made use of impractice. » The superfluous 
-quantity.which is used, although frequenily: lost 
in. the spent-wash, has bgen aenoghised as ne- 
cessary. | Hod daisy lgeeov 
Besides the leaven we, pe arnt, as ‘being? 
used to determine and) actuate: fermentation; fer-' 
mentable vegetables; contain other substances,’ 
which fill the officeofeaven, and which; inthe 
act of fermentation, contribute themselves to the) 
formation of leaven, :which may be gathered on 

the surface: of:the fermenting: liquids: ind 9190 
These: substances: are) im the! musts boa se di | 
and’ of alk sugary, fruits, «a isweet) principleyvor 
liquid sugar ofa peculiar nature. ‘This. principle’ 
is also formed with the fermentable sugars in the 
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saccharification of ‘farinaceous vegetables. In 
corn it is a.substance known by the name of 
gluten, the discovery of which is owing to Bec- 
catia; an Italianvchemist, 

The other substances which, in vegetables, fll 
the’ office’ of leaven, ‘in contributing themselves 
to its recomposition,’ are very little known, and 
are designed, in chemistry, under the generic 
and vague name of extractives, 


PART TIT. 

| On Distillation, properly speaking. 

In the First and Second Parts of this work we 
have developed all the rules and principles 
_ proper to guide the distiller in the preparation 
of fermented liquors intendéd for distillation, 
We have now only'to perform the task, which 
we have imposed upon oursélves, of giving an 
account of the most perfect and the most econo- 
mical means of separating the alcohol. 

In this Part we will then turn our attention to 
distilling-apparatuses, to their constructions, and 
to the theory on which they are founded. 
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CHAP. I. 
On Distilling Apparatus. | | 

Distilling apparatus are, as we have already 
said, the means resorted to, by distillation, to 
apply heat to the wine, and analyze it. By the 
aid of these apparatus heat is imparted, vapo- 
rization and condensation are effected, and al- 
cohol is thus separated. 

Thus the whole knowledge of distilling appa- 
ratus consists in the perfect understanding of 
the application of heat, of vaporization, and of 
condensation. 

We have now to give a Hesnipsied of the 
various systems on which the most remarkable 
machines of distillation have been constructed. 

These systems may be reduced to four, prin- 
cipal and distinctive:—1. Distillation by the 
simple apparatus. 2. Distillation by the wine- 
warming condensing apparatus. 3. Distillation 
by steam and by rectifiers. 4. Continuous distilla- 
tion. For the three first we refer the reader to 
the First and Second Chapters of the work pre- 
fixed to the present, 


Section I. 
ON CONTINUOUS DISTILLATION. — 
Mr. Cellier Blumenthal appears to be the 
original inventor of this precious system of, dis- 
tillation. A patent was granted for the conti- 
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nuous apparatus, of which we are about giving 
the description, to this gentleman, who after- 
wards assigned his rights to Mr. Derosne, who 
has almost entirely altered it. This ingenious 
technologist has brought it to a degree of sim- 
plicity and perfection which leaves nothing to 
desire. It is neither complicated nor expensive, 
considering the enormous mass of produce that 
may be worked with it. We will give a suf- 
‘ficient idea of the construction of this apparatus 
to show the advantages attached to it. 


Section ITI, 
DESCRIPTION OF MR. DEROSNE’'S CONTINUOUS 
. APPARATUS. 


Se ae 


[" Spek 678 MOAT 


ha ear RTT 
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This apparatus is composed,—.,.. ,. . 
Ast, of one still, and sometimes, of, ta 
2d, of a distilling column. 
3d, of a rectifier... ‘ort tis aa 
4th, of a wine-warming condenser, ‘doe 
, 5th, of a:refrigerator, or cooler. iol 
6th, of, a reservoir, .. , | as 
7th, of a regulator, farnished with. a cock 
which is opened and closed, by, a float.., oct eacen 
Let us examine each of these .parts successively, 
and follow figure. Lis, Shenson thay ite nei ti il 


éJ iy aime Va 


thr G24 


I, THE STILL. 
The figure shows but one ‘still A, although two 
might be used, which would be more advanta- 
geous. 


Il. THE DISTILLING COLUMN. 

In the distilling column the analysis, or, to 
speak more properly, the distillation of the wine 
is effected. 

This column, B C, contains an ingenious me- 
chanism, in which the wine is almost placed in 


immediate contact with the steam produced by 


the still. To this effect the steam meets with 
obstacles in falling, and presents itself multiplied 
obstacles to the ascension of the steam, which 
this body cannot conquer without passing through ~ 
the wine; by these means the latter is divided, 
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and,so, perfect a ¢ontact is established, that, in‘a 
very short! time, the analysis» is completed. In 
fact, i the winé»arfives, almost! boiling, in the 
column, through the conduit DE, without having 
lost any part of its alcohol, and the more: it 
descends towards!the ‘still A‘the more it is de- 
prived of it, until it falls into the still in the:state 
of spent-wash; the contrary takes’ place with the 
vapours ‘suppliedoby thesstill A; on leaving it 
they: are ! quite watery, ‘and they «arrive ‘to>the 
point: Ccof*the icolumm inva very: rich: state; “al: 
though ‘this ‘richness ‘is always Saini: to 
that of the wine operated upon: if ) 
) Theodittle:taubecc d: is aclevel necessary inn the 
purpose of ‘observing and conducting the work.. 
-Thusiit will be:seen that this column ‘of ‘distil- 
lation; little elevated: asit is, fills the same fune- 
tions ‘asyaimultiplicity of stills: [t/offers better 
results and greater effects, with a deal less copper, 
andpresents the»precious advantages attached to 
the system of ocmcnnsiucch re 


ito T11.(THE RECTIFIER. 

“The mii is that:part of the/apparatus which 
is marked °C G;. it:surmounts the column, ‘of 
which: it is‘only a!continuation, and contains the 
same: méchanism.: ‘The'spirituous vapours, such 
as they are, supplied by the column, pass through 
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the rectifier, by the conduit H, into the wine- 
warming condenser, of which we will instantly 
speak. There they are rendered richer in al- 
coho], when the spirit is required to be of great 
strength. 

This rectification is effected in the following 
way :— | | 

The vapours condensed by the condenser Q I 
pass through the tube 47 into the refrigerator, 
when they are sufficiently rich; but, if this is not 
the case, they may, by means of the retrograding 
pipes gz and gj, be brought back, whole or only 
in part, to the rectifier; there they meet with 
obstacles in their fall similar to those opposed to 
the falling of the wine in the column. These 
low wines undergo thus an analysis similar to 
that which the wine undergoes in the column, 
that is to say, that those low wines arrive in the 
rectifier much richer in alcohol than the wine 
that is worked, and that they leave this part of 
the apparatus in a state of richness about equal 
to that of the vinous vapours. Thus it is evident 
that these low wines have been deprived of their 
alcohol in favour of the spirituous vapours by 
which they have been analyzed. It is thus that, 
by means of the rectifier and of the retrograding 
pipes, the strength of the ae ior be hii 
lated. 
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We may already notice with what art and in- 
genuity this apparatus has been constructed, and 
how successfully it fulfils the principles we have 
established on the art of distillation. In fact, 
those vapours that are the most watery are 
always in contact with the weakest part of the 
wine; and, reciprocally, those that are charged 
with the greatest quantity of alcohol, when they 
are to be rendered richer, are always in contact 
with the richest liquid. Thus every thing concurs 
to deprive the wine of its alcohol, without ever 
rendering it richer itself, and to dephlegm the 
vapours without ever mixing them with liquids 
poorer in alcohol than themselves. Let us well 
remark this advantage, for it belongs entirely to 
the system of continuous distillation: I may say 
more, it belongs solely to the execution of the 
inventor.’ The glass tube ef, the same as c d, 
serves to indicate the movement of the liquid in 
the column. 


1V. THE WINE-WARMING CONDENSER. 
This apparatus figured in QI, like the pre- 

ceding, has two destinations :—First, to condense 
the vapours with which it is supplied for the 
purpose of transmitting them either to the recti- 
fier or to the worm. Secondly, to appropriate 
to the wine, intended for distillation, the heat 
which the vapours lose by being condensed. 

. us 


= 
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It is evident that these fanetions a are closely 
connected. , : 

This condenser is a copper ‘cylinder i into o whign 
the wine arrives gradually. through. K L. to leave | 
it through DE. It contains a vertical worm, the © 
pipes of which all communicate, by their inferior 
parts, with the pipes hj and £ js through. the 
tubes 1, 2, 3, 4, 5, 6, 7, 89,10, 11, 12,13, 14; 
and the vapours arrive in this worm, through H, 
on leaving the rectifier G. C, which they. leave 
entirely condensed, through the fourteen tubes, 
or through lm; hence they, praeee either to. the 
rectifier or to the cooler. soi i tei 

In the execution of this. wine-warming con- 
denser conditions are. to be.,fulfilled which are 
not easily surmounted. . But such is, the perfec- 
tion of Mr. Derosne’s apparatus, . that almost 
every difficulty is most ingeniously removed. 

These, are the difficulties. which present them- 4 
selves :— | 

On one side it is necessary, in this eek ae 
distillation, that the common-temperature. of the - 
condenser, should not exceed, that..of., ebullition, 
because, if. this, were . the, case,’the, swine which 
is much poorer, in alcohol than the vapours. it has 
to condense, could not, fill this, object, in virtue 
of the rules laid down, onthe capacity, of alcohol, 
of water, and. of their vapours, for, heat, . On 
the other side, the wine, arriving . through 


APPENDIX. 443. 


B.C,,in the -distilling column, ‘should nearly be 
boiling ; for, without: this. condition, instead of 
being analyzed by the alcoholic vapours it is 
about meeting; it would condense: part: of them 
to-acquire its) maximum jof heat ; and this would 
bela real defect,» occasioning a adil of time and 
of ‘heat; besides, ‘the»space: through which it 
passescin) the column,’ being ‘calculated to ope- 
rate its analysis, admitting it enters immediately 
in distillation, would, in the former case, not be 
large enough to deprive it of allits alcohol; and 
a large proportion of: the latter would aé¢com- 
pany it into the boiler. . 

Now, this is what has been done to conciliate these 
two dissenting conditions':-He has divided his 
condenser’ in /two! unequal parts, Q’ and I, by 
means ‘of |a’ diaphragm. no, which, having an 
opening towards the bottom of the condenser, 
allows:the wine to arrive gradually through K L, 
and to;pass continually from >L to B. . The pipes 
of the condensing-worm, which are immersed in 
the wine of (Qj contain the: most watery vapours ; 
these, ofscuurse, abandon more heat by conden- 
sation: the wine contained in Q: is warmer than 
that of any other part of the‘condenser; and, 
what is more, the wine which leaves it through D 
is always the warmest,’ ‘in virtue — the laws of 
wei gravity.!: Chit: GoHROY 

A: stop-cock, F, is a fined to the condenser for 
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the purpose of discharging the wine when the 
apparatus requires to be cleaned. . 


V. THE REFIGERATOR OR COOLER. 

This cooler, P, is a vertical cylinder, in copper, 
into which the wine is» received» through the 
conduit X R, from whence. it. passes into the 
condenser, through K L, which is fixed on the 
upper part of it. It contains a worm into which 
the vapours are condensed, and leave on V 
in the liquid state. 

A cock, W, is used to discharge the worm 
when the working period is at an end. 


VI. THE RESERVOIR. 

The reservoir, S,; contains the wine intended 
for distillation ; a cock, p, is fixed to it: the de- 
gree of aperture of the latter is regulated by the 
quantity of wine with which. the apparatus is to 
be supplied, ina giventime. Butas this quantity 
may often vary, according to the unequal pres- 
sures caused by the unequal heights of the liquid 
contained in the reservoir, the height and pres- 
sure are consequently regulated by means of the . 
following regulator... | 


VII. THE REGULATOR. 
U isa small vessel into which the wine is in- 
troduced either by means of a pump, or runs 
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into it naturally, if it can be so contrived. | Its 
inferior part is provided with a cock which opens 
or shuts, according as the liquid sinks or rises in 
the reservoir. | 

This result is obtained by means of a float q. 


MODE OF WORKING THIS APPARATUS. | 

It is filled through U, which is. the highest 
part of the apparatus. Thus the wine comes 
into the'still, and fills it to the height required, 
which is indicated by the glass level; then the 
distilling column is charged with that portion of 
the wine which is to oppose the passage of the 
steam. At this period ithe condenser and refri- 
gerator are full; the introduciion of the wine is 
suspended for a time, and is again continued by 
opening the cock p to supply the apparatus with 
a continuous stream of wine; this isonly done when 
the wine in the still has been entirely deprived 
of its alcohol, and when the wine which is in 
the condenser is sufficiently hot to be introduced 
in the column. Then begins really the continuity, 
and all the previous work is only preparatory, 
although distillation has already begun. 

There are two very distinct parts in this apparatus: 
one is that in which the steam mixed with the 
boiling wine, or with the low wines also boiling, 
undergoes by means of this mixture, a change 
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which is, the most conformable to the, object,of 
distillation; the other is that in which, thé va- 
pours are only in contact with the wine through. 
the intermediacy of the worms in which they 
are condensed, and. their heat is abandoned in 
favour of the wine intended for distillation. 

The first, is evidently composed of the distilling 
column and of the rectifier; the condenser and 
the refrigerator constitute the second. 

To account for the effect of (the first part, Jet 
us remember the rules laid down. on the various 
capacities. of water, of alcohol, anid of kheit 
vapours. for heat. | bee 

Water, when arrived at 80°, cannot take any 
more heat without being transformed into steam ; ; 
it occupies then a volume one thousand. seven 
hundred times greater, and although the steam pos- 
sesses the same, temperature as the water by which 
it has been produced ; that is'tu say, that.it does 
not cause the thermometer to rise above 80°, yet 
it contains eight times more heat than water: for 
one kilogramme of. steam mixed with seven.kilo- 
grammes of cold water give eight mijogranimes at 
80°. | bb .ahogorde 
Alcohol, when pure, srthol is, when weigiting 
42°,—=passes into vapour. at 62° temperature.; Its 
vapour possesses the same temperature, and con- 
tains. much less heat than the vapour of .water; 
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for one. kilogramme of, alcoholic vapour, mixed 
with, three and a quarter kilogrammes of cold 
water, will , -only give a mixture of scebol and 
water of 62° heat. | 

_ Vapour. of water, nes can, only. remain 
vapour at the temperature of 80°, will be con- 
densed at a, temperature. at which alcohol. will 
keep its vapourous state; in water, for instance, 
of 62° temperature, the vapour of water will be 
condensed, when, at the’same time, that. of alco- 
hol will pass through it without undergoing the 
least condensation, If, instead of passing through 
water at 62°, this vapour passed through boiling 
wine; the water will be, condensed in favour of 
the alcoho! of the wine,, which will be vaporized 
in relative propurtions;, and this in virtue of this 
well-recognized » fact, that. when wine, com- 
posed of a mixture of alcohol and of water, is in 
a state of ebullition: alcohol.only takes the tem- 
DSIRE of 62°, which i) vf .course,. colder,than 
vapour of ni water,..in yap ieee ‘the shiganig 
is condensed, because it meets with, alcohol which 
has only 62°; and as the, latter, cannot take 
any more heat without passing into vapour,, it.is 
vaporized by means of the heat which the steam 
of water has abandoned in being condensed... 

Now, supposing the. vapour, which _ passes 
through wine in a state of ebullition to; be itself 
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a mixture of vapours, of water, and of alcohol, it 
is easily foreseen what will happen; the portion 
of alcoholic vapour will pass without losing 
any thing in the wine, whilst the portion of 
watery vapour will be condensed, and produce 
a relative quantity of alcoholic vapours. 

Such are the phenomena which take’ place in 
the systems in which one still is distilled. by the 
other. Such are, also, the phenomena which 
are observed in the distilling column and in the 
rectifier of Mr. Derosne. 

The nearer the vapours are to the summit of 
the column, the richer the wine they meet, and 
the more they are charged with alcohol. As, in 
this case, the wine operated upon, and such as 
it is supplied by the condenser, is the richest; 
and as these vapours are greatly charged with 
alcohol, when they leave the column to enter 
the condenser, it must be conceived that this 
column has an immense advantage over the stills 
of Adam; and that it serves only and con- 
tinuously to enrich the vapours, without ‘ever 
enriching the wine, whilst, in Adam’s apparatus, 
it is always necessary to render the wine rich, 
before richer vapours can be obtained. 

The same phenomenon takes place in the rec- 
tifier; the low wines, which run back into it, 
present to the vapour a liquid much richer in 
alcohol than that which it has met in the column; 
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but these low wines only appropriate to them- 
selves the water of these vapours, to which they 
abandon a portion of their alcohol. 

The spirituous vapours, on leaving the rectifier, 
enter, through H, into the worm of the wine- 


warming condenser: even in this part of the ap- 


paratus they may be more dephlegmed, and 
from these they pass into the worm. 

In this apparatus every thing is thus combined 
in such a manner as to cause all the vapours that 


_are produced to be condensed in the wine-warm- 


Ing condenser ; there they take the liquid state, 


but as they are in contact with wine which they 
have already rendered very warm, they cannot 
be cooled there. They are suitably cooled in 
the refrigerator, where they are brought into 
contact with cold wine. | 

The advantages of Mr. Derosne’s apparatus 
are— | 

First, to be able, within a given time, according 
to the size of the boiler, to distil a much greater 
quantity of wine than can be done by any other 
apparatus hitherto known, depriving the same of 
all the spirits it contains. % 

Secondly, tobe managed easily and without much 


_labour,as there isno necessity for repeatedly charg- 


ing the still; for two men may, at once, direct two 
or three of these machines, without fatigue, 
having no. other charge than that of watching 


450 APPENDIX. 


and: supplying ‘the fire’ with» fuel, whieh; ‘eonsi- 
dering ihe small quantity inade use of, is not very 
laborious. ‘ peti y HOITOUP th aT eriy 
» Thirdly, the whole apparatus ‘is:ofi'a end ePilte . 
price, comparatively with ‘those! used:heretofore, 
thouch | it paw more ' DIRE mie pate ena 
them. xf  ohorhpo en 
Fourthly, it occasions a great saving: in ee 
»Fifthly, being simple imits mode yof construc- _ 
tion, not muchi) room is required); itis not liable 
to obstructions; ‘and is easily repaired, supposing — 
it, which. is not the case, hey of pert 
ment. >), p a6 tid 
Sixthly, to einai at will, rind colli 
réctified, even three-sixths in one operation. © 
‘Seventhly, °to produce’ rst of i a 
buns Ode . 
Righthly, not the least quantity: of: water is 
wanted for the condensation of the vapours or to 
cool the spirits, the matter intended for*distil- — 
lation being always sufficient: to’ absorb: the ‘heat 
of the whole of the vapours produced.) «| 7/0") 
The largest of those apparatus cost about 5000 
franks (£200); and one hundred: and» twenty — 
hectolitres of wine may be distilled by them in 
twenty-four hours. Those of the next class cost 
about» £104; and. distil sixty:hectolitres *in 
twenty-four hours... The next cost “£725 ‘and 
distil thirty hectolitres of wine in the same time. 


~ 
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Comparison between Mr. Derosne’s Apparatus 
and that of Bérard. 


BERARD’S. DEROSNE’s. 
Quantity of wine distilled ...... 2364 litres, 2364 litres 


Time employed with two workmen 26 hours 12 hours 

Coals consumed ....... sooeeee 271 kilogr, 60 kilogr. 

Made use of a large quantity i aes not one drop 
of water for condensation .. { of water 


Spirits obtained ......+esse004 204litresat? 249 litres 3 
Feints valuated at ..........-. 3A litres. -2 no feints all 


This is the result of an experiment made by 
Mr. Dunal, an enlightened distiller of Mont- 
pellier. | 


Section IIT. 


Since the publication of Mr. Dubrunfaut’s 
work, a patent has been granted by his Majesty, 
the King of the Netherlands to Mr. Cellier Blu- 
menthal for this apparatus, which has undergone 
some alterations, and has been rendered more 
proper for the distillation of wash, We will give 
a description of it:— pibieid ; 
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A, boiler, producing the steam, which. is to 
effect the distillation. B, distilling column, di- 
vided into ten pieces; each of which has from 
one to three screwing stoppers, yy y, by which 
means the inside may be seen and the hand in- 
troduced in every part of the interior. C, recti- 
fier, placed on the top of the column, in which 

_ the low wines, returning from the condenser at 
the distiller’s leisure, are rectified by the steam 
of water ascending from the column; the residue 
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of the rectifier leaves through the tube 99, and 
runs into the boiler A, 

D, wash-warming condenser; the conduits of 
which, intended to receive the steam, are of a 
peculiar form, presenting a large condensing sur- 
face. The matter to be distilled is constantly 
introduced into it by means of a pump 4, through 
afunnel hh; the vapours arise from the column, 
are condensed, and heat this matter to 80°. The 
products of condensation are divided by the stop 
cocks, 7 and 8, which may be opened to send 
back into the rectifier those that. do not possess 
the requisite, strength, uw serves to stir the 
matter in the condenser, to prevent the heavy 
part from settling at the bottom. 

FE is‘a common refrigerator immersed in water. 

F is a probe, into which the produce of distil- 
lation is received. In the middle branch 2, Co- 
vered with a glass bell, an hydrometer and ther- 
mometer are placed; ef isa branch formed by 
a glass tube; the products of distillation are seen 
running through the .small, tube e; they run 
through f into the vessels intended to receive them. 

_G isia vessel, into which the spent-wash falls ; 
it comes in through k, and runs out through m. 

‘This vessel fills the functions of an hydraulical 
safety valve... 

H is a vessel with a plunging tube, in case 
(which has never happened) the matter in. distil- 
lation should ascend into. the column; ‘it could 
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not proceed’ 'to the ‘condenser, for: it would’ be: 
stopped in the ball r, and through the 'tube s, 
run ‘out by z, ‘whilst the vapours would take their 
direction to the condenser. : OA 
-/] isa: mechanism, formed bya isda axis and| 
two'wheels with teeth: itis moved ‘by one man, 
who ‘causes the pump, &, to’ play, ‘and turns’ the 
shaft, wu; to the bottom of which two wings are’ 
fixed, for’ the purpose of continually’ agitating’ 
and preventing the matter from settling at bi 
bottom of the condenser. | 24909 
K isa pump, which brings the matter from’ the: 
jack back into the funnel, 4h, of the: condenser. ' 


MODE OF WORKING WITH THIS APPARATUS.! 

‘The still, A, is filled with water (the first’ time 
the’ column’ and: condenser are also filled’ with 
water); the water in the still is brought to! ebul-' 
lition, the steam passes through aa@ into the’ 
inferior part of the column, ascends from’ case’ to’ 
case, passes through the rectifier into the ‘con- 
denser, where it abandons its caloric in favour’. 
of the water contained in the ‘latter. When‘ this’ 
condensed water arrives at ‘the probe, “F, the 
pump; °K,’ works” without. interruption.“ The: 
matter proceeding out of the pump, having sent. 
the water out with which the condenser has been’ 
filled, arrives'in'the column: through p p, where 
it is:met by the steam, which causes:it. to ‘boil ; 
it descends, from case to case, in’a*constant state 
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": of ebullition, and, arrived into the last case, it 
runs into G, and leaves through m., By opening 
the cocks; 7 and 8 of the condenser, the: lowest 
products of distillation are sent back into the rec- 
tifier ; there they are dephlegmed, and return at 
a very high strength, which does not vary during 
the whole time of distillation. 

As the water which passes in the state of 
steam, ‘out of the still A, is to be re-placed ; 
and as it is indispensable that this water should be 
very hot, ‘it is drawn from the worm-tub, E, 
through 000; before it enters the stil] it passes 
through G, ‘where the matter is boiling hot. 
Cock No. 4 regulates the quantity of water 
which is to be introduced. 

When all the matter has been pumped out, 
the process is continued for about a quarte rof 
an hour, for the purpose of exhausting the matter 
leftin the column. The fre is then drawn off; 
cock No. 1, fixed on the tube aa a,i8 opened, as 
also cock No.3, which is fixed tothetube K,on the 
lower part of the column. The next day the ope- 
-Tations are re-commenced in the same way. The 
column and the condenserare leftfilled with matter. 

Several large distillers in the Netherlands have 
adopted this apparatus. Messrs, Claes, of Lim- 
beck, near Brussels, have five of them ; and Messrs, 
Dooms,. of Lessine, have four of the same sort. 
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A great many of them are made for the purpose 
of rectifying spirits. By means of this apparatus 
spirits are constantly rectified at the strength of 
98 Netherland’s degrees: about equal to pure 
alcohol. 


sabtion IV. 


There is another system of continuous distilla- 
tion, that of Mr. Baglioni. | 

If the system of continuity belongs to Mr. Blu- — 
menthal, this justice is due to Mr. Baglioni, that — 
he was the first who had the ingenuity of applying 
the distilling column to tne neck of the still. 
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DESCRIPTION OF MR. BAGLIONI’S APPARATUS. 

A, double still, having a copper partition, in. 
the middle, which divides it from top to bottom ; 
there is a hole at the lower part of the HaniGbe,, 
so as to establish a communication between the 
two stills. 

B, first distilling column. 

C, second distilling column. 

-Each of these columns contains an evaporator 
in the form of a double vice of Archimedes. 

D, is a common capital, or head, belonging to 
the first column. 

E, 3 capital or condenser, for the purpose of 
making strong spirits. 

F, column of the head, containing an evapo- 
rator constructed in the form of Archimedes’s 
vice. 

G, space left in the middle of the head, to re- 
ceive the water necessary for the condensation of 
the low wines. 

H, envelope of the column which receives the 
cold wine through the funnel J. 

I, tube, having a regulating cock ; it takes the 
wine from the tub R into the funnel J. 

_ J, funnel which takes the wine in the envelope 
H by means of a double branched tube. 

K, tube which takes the wine from the envelope 
of the head into the lower part of the commor 
head. 

>.< 


L, tube which introduces the wine of the en- 
velope of the common head on the evaporator of 
the first column. | 

M, tube which takes the spirituous vapours of — 
the first column into the upper part of the second, 
which sends it into the pipes contained in the 
head. 

N, tube which takes the wine of the envelope 
of the first column, on the evaporator of the 
second ; this tube is only used when spirits of a 
low strength are to be made. 

O, tube by which the spirituous vapours are 
taken from the head into the worm. | 

P, worm. 

Q, worm-tub. 

R, tub supplying the apparatus with the wine ; 
it is to be alimented by a larger tub. 

S, funnel, followed by a tube which takes the 
cold water into the middle of the column of the 
head. | 

T, tube which takes the water into the funnel S. 

Uv, air-tube. 

V, receives the spent-wash at the bottom of the 
first column, from which it proceeds into the — 
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; 
. 
% 
; 


second still, through a pipe. 
X, funnel communicating with the outside of | 


the still by means of a tube; it is used for the 
purpose of evacuating the spent-wash, which, 


——" 


* 
§ 
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when it is above the level of the funnel, runs out 
of the still. 

Y, man-hole. 

Z, doors of the furnace and ash-hole. 

W, tube which aliments the tub R. 

No.1, Regulating cock supplying the appa- 
ratus with wine. 

2, Cock to discharge the envelope of the head. 

3, Cock to discharge the middle of the column 
of the head. 

4, Cock which takes the wine of the envelope 
of the common head on the evaporator of the 
second column. , 

5, Cock to discharge. the envelope of the com- _ 
mon head. 

6, Cock to discharge the worm-tub. 

7, Do. to discharge the still. 

8, Do. to bring the water. 

9, Do. to aliment the tub R. 


MODE OF WORKING WITH THIS APPARATUS, 


The still is filled with water, which is brought 
to ebullition. When the distilled-water runs out 
of the worm the operation should commence. 
Cock No. 1 is about half opened, so as only to 


_ give passage to half of the wine it is capable of 


_ furnishing, the interior G of the head is filled 


with water by Cock No. 8. 
The wine runs through the funnel J, into the 
x Q 
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middle of the envelope H, which is filled as high 
as the tube K ; it enters then through this ‘tube 
into the lower part of the envelope, and, when 
the latter is full, the wine runs from this part 
through the tube L on the evaporator. ‘ 

The wine runs on the evaporator of the first 
column on which it is distilled, and the spent- 
wash runs out at the bottom of the column. 

The spirituous vapours rise into the head D, 
and proceed through M into the upper part of 
the second column; they then rise into the pipes 
of the head, in which they may be more or less 
condensed; the spirituous vapours alone can 
-traverse it, and the phlegms return back into the 
first column, and are again distilled before coming 
‘into the still. 

‘In this operation the wine is distilled on the 
evaporator of the first column, the phlegms on 
the evaporator of the second, and the spent- 
wash falls into the still, which is the most distant 
from the evacuating funnel X, where it remains — 
long enough to be entirely deprived of its — 
alcohol. 

The various strengths are obtained by the 
degree of cold given to the head, by means of 
the water introduced by Cock No. 8. 3 

In Mr. Derosne’s apparatus the wine is in im- 
mediate contact with the steam in the column, ~ 
but in Mr. Baglioni’s the contact is effected — 


ee eg 
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through the medium of the coppers of the eva- 
porator. 


CHAP. II. 


On the various Flavours by which Spirituous 
Liquors are characterized. 


Although all spirituous liquors are, like the 
wines from which they proceed, essentially com- 
_posed of water and alcohol, the fact proves, 
however, that those flavours are as multifarious 
as those of the wines and fruits-susceptible of un- 
dergoing the vinous fermentation. Thus we 
not only find distinct variegations between 
the tastes of spirits, of raisins, cherries, sugar- 
cane, rice, grain, and potatos; but these diffe- 
rences vary themselves, as much as the divers 
species of the same fruit, the process of distilla- 
tion being the same. Hence, the distinction 
established between the brandies of Languedoc, 
Bordelais, Armagnac, Cognac, Aunis, Barcelona, 
Naples, &c. although these liquors are all the 
production of the distillation of wines from the 
‘raisin; but the quality of raisins differs according 
to the soils and the climate in which they are - 
cultivated ; and as those varieties of flavours are 
always reproduced in the wines, so they will 


.* 
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appear again in the products resulting from the 
distillation of those same wines. 

These facts are incontestible, and known by 
every body. 

These peculiarities of tastes and flavours, which 
give us the means of distinguishing one spiritu- 
ous liquor from the other, we are no more allowed 
to consider as identic than to consider as such 
the various fruits from which they may be pro- 
duced; thus we distinguish the Kirsch from 


the spirits of the raisin almost as easily as we ~ 


distinguish cherries from the latter fruit, so that 
there must be in spirits, where our chemical 
means do not recognize any thing more than 
water and alcoliul, sone other peculiar bodies 
in such small proportions as to escape analysis, 
but the properties of which are sufficiently ener- 
getic to affect our organs and verify their exist- 
ence. Without the admission of this hypothesis 
it would be necessary to suppose that alcohol, 
which is the constitutive and distinctive princi- 
ple of vinous liquors, is not identic in all. This 
supposition might be well founded, but it cannot 
be satisfactorily demonstrated. It is, in fact, 
more interesting to science than to practice, and 
weshall be able, without admitting it, to find in our 
chemical theory, means of explaining the causes 
of the various tastes and flavors of spirituous 
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liquors ; these means of solution will appear the 
more likely to be true, as they will be conso- - 
lidated by material proofs furnished by the prac- 
tice of the art. We will consider essential oils and 
acids as the only causes of the difference we re- 
mark in spirituous products, and it will be seen, 
by the applications to which they will lead us, 
that if there exist any other causes, we cannot 
lose much in practice by not knowing them. 


Section I. 

ON ESSENTIAL OILS, CONSIDERED AS THE 
CAUSES OF THE TASTES AND FLAVOURS 
OF SPIRITUOUS LIQUORS. 

The chemical properties of essential oils are to 
be volatile, odorous, and without viscosity; they 
are often acrid and caustic, and sometimes mild ; 
they are little soluble in water, but are easily dis- 
solved in alcohol; they are spontaneously in- 
flamed when a body in combustion is presented 
to them; and although they are volatile and 
lighter than water, they can only be vaporized 
at a much higher heat. 

Essential oils are commonly known by the 
~ name of essences. They are considered as being 
the material causes of the perfumes of flowers and 
fruits, out of which some may even be extracted 
by means of distillation. Such are essences of 
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roses, of lavender, citron, neroli, anis, juniper, 
&c. They are besides considered as the causes 
of the flavours of the greater part of the sub- 
stances affecting the smell in one way or the 
other, either good or bad, even in those from 
which it has not yet been possible to extricate 
them. Thus wines owe their aromas, their fla- 
vours and even their tastes to the presence of 
essential oils. Nothing is then of greater moment 
than to recognize the same causes by the same 
effects, in the products of distillation. 

In fact, the existence of essential oils in vinous 
liquors being once admitted, it will be conceived 
that, when these liquors are submitted to distilla- 
tion, the essential oils are placed in circumstances - 
favourable to their vaporization, although pro- 
portionably to the quality of the wine. They 
will thus be vaporized absolutely according to 
the same laws, which, in a mixture of water and 
alcohol, favour the vaporization of water, with 
alcohol in proportions, which vary ; and as, in this 
instance, the alcohol takes away a quantity of 
water, proportionate to the alcholic richness of _ 
the mixture, so will these mixed vapours carry off 
a quantity of essential oil proportionate to that . 
which the wine contains. The vaporization of 
essential oils is also proportionate to the tempe- _ 
rature of ebullition of the mixture of water and 
alcohol; and as this temperature is in direct rela~ 
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tion with the proportions of water and alcohol 
contained in the mixture, we may, with certitude 
affirm that the quantity of essential oil that will 
be vaporized, will be proportionate to the quan- 
tity of water contained in the wine submitted to 
distillation. Let these facts be well remembered, 
the knowledge of them is of the greatest impor- 
tance to the perfect understanding of distillation, 
and on them are founded the operations of rec- 
tification, of which we soon will speak. 

Thus the taste and aroma of the wines being 
transmitted to the spirituous liquors, with the 
essential oil, in the act of distillation, it is clear 
that those wines that possess an agreeable taste 
and aroma will communicate it to their spirits; 
it will be the same with wines having an unpala- 
table taste. If distillation exercise any influence 
on the conservation of this aroma, the distiller 
must be acquainted with it, so as to regulate his 
operations accordingly. Thus he shall try to 
work in such a manner as to keep in his spirits as 
much aroma as possible, when this aroma hap- 
pens to be generally pleasing to the palate; and, 
on the contrary, deprive his spirits of it, when 
this is not the case. ) 

Before we treat on the influence of distillation, 
on the taste and flavour of spirituous liquors, it 
will be adviseable to direct our attention to some 
considerations proper to demonstrate the pre- 
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sence of essential oils in spirits. We have a 
great many facts of admission in favour of this 
hypothesis, and we know none against it. 

If essential oils were not soluble in water or in 
alcohol, we might affirm that spirituous liquors 
do not contain them, because we have them in a 
perfect state of limpidity; but this is not the 
case, and we know by experience, that Eau de 
Cologne, which is very limpid, is nothing but a 
mixture of 2 and of divers essences; and what is 
more, in the distillation of wines, by the simple 
apparatus, in which low wines are at first drawn 
off, these often present a more or less nebulous 
appearance, according as they are more or less 
rich in alcohol; and this nebulosity is besides 
dependent on the degree of acceleration with 
which they are distilled; that is to say, that they 
are more nebulous when the fire is strongly actu- 
ated, a superabundance of vapours being thus 
formed. These two phenomena are easily ex- 
plained by means of the hypothesis of the essen- 


tial oils. In fact, these are much less soluble in 


water than in alcohol, and according to the 
theory we have already established with respect 
to vaporization, we know that the less alcohol 


wine contains, the larger the quantity of essential — 


oils that will be vaporized, because they are then 
exposed to a higher temptation, Thus, in this 


instance, every thing tends to introduce in the 


oo AM 


oy ioe 
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low wines a quantity of essential oil greater than 


they can dissolve, every thing tends to vaporize 
this oil in greater quantities, the alcoholic state of 
the wine, the temperature of its ebullition, and 
the quantity of water that is vaporized. Hence, 
the nebulous state of the low wines, which is 
greater in a tumultuous distillation in which, 
while the temperature is forced, more water 
passes into vapour. Hence, the disappearance 
of this nebulosity in the process of rectification, 
in which case, essential oils finding less favour- 
able conditions to their vaporization, find at the 
same time, in a more alcoholic liquor, one con- 
dition favourable to their dissolution. We thus 
explain, in a satisfactory manner, how those low 
wines are nebulous, and how by rectification they 
give clear spirit, also, how the latter contains a 
smaller quantity of essential oil than the low wines » 
by which they have been produced. 

Lees taste.—Mr. Aubergier, in the exact experi- 
ments which he has made to recognize the cause 
of the disagreeable taste of brandy made from 
the grounds or lees of raisins, has demonstrated 
that this taste is produced by an essential oil 
contained in the skin of the raisin, of which 
the latter is deprived in the act of distillation, in 
small quantities it is true, but sufficient to infect 
the spirituous produce. He has succeeded in 
isolating this oil, and he has recognized that. its 
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action is so energetic that a few drops are suffi-. 
cient to give the obnoxious taste of the lees toa 
pipe of good brandy, containing six hundred 
litres. Thus, we need not be astonished, with 
the precious knowledge of this fact, that it is 
most difficult to succeed in separating from a 
spirituous produce all the essential oi] which con- 
stitutes its taste and flavour, when so small a 
quantity suffices to aromatize so large a bulk. 

But do we not know besides that itis by the aid 
of the essential oils of a great number of vege- — 
tables that the gqueur makers succeed in augment- 
ing, immensely, the number of spirituous liquors, 
the tastes and flavours of which are diversified — 
by these means. Rose-water simply mixed with 
spirits at 33° and sweetened with a small quantity 
of sugar produces that Ziqueur which is known by 
the name of cream of roses. In this case the dis- 
tiller being master of giving to the liquor the per- 
fumes of such plants as he thinks proper, only 
makes use of such as affect the taste and the 
smell agreeably ; in fact, he works for the con- 
sumer, and the flavour he gives to his spirits is 
always energetic enough, by its properties, its 
quality or quantity, to mask that which is natural 
to the alcohol made use of. 

Empyreuma taste.—Spirits of grain and of 
potatos, besides the disagreeable taste and aroma 


they possess, find in distillation causes which 
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contribute to give them an essential oil much 
worse than that furnished by those vegetables. 

In fact, the systems of fabrication followed up to 

this day cause the matter to be distilled in the 

state of paste; and, notwithstanding the precau- 

tions taken to prevent it from sticking to the 

bottom of the still, and there burning in the form 

of a crust, this accident often happens ; hence, 

the taste of fire or of empyreuma which is often 

recognized in these spirits, and which cause them 
to be much depreciated by the trade. The cause 

of this taste is still the immediate consequence of 
an essential oil, produced by the burning of the 
paste to the bottom of the still. We know, in 

fact, that all vegetable substances when torrefied, 

_ give among other products, an infective essential 
oil, known by the name of empyreumatic oil. 

Now, this is what happens in this case, the oil 

being once formed, is dispersed in the liquid in 

distillation, and passes, together with the water 

and the spirits, into the worm. This taste of 
empyreuma has caused the distillers of the North, 

in particular, to aromatize their spirits: they thus 

disguise the bad flavour, toa certain degree; but 

this essential oil is acrid and extremely caustic, 

and if not taken away from the liquid, it always 

keeps a burning taste, which pleases only those 

who are used to it. , 

This taste of empyreuma which is found to be 
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so energetic in the produce of the distillation of 


pastes, is not produced in this instance alone} 


and all wines submitted to distillation, when still 
containing some solid matter in dissolution, such 
as sugar, leaven, or any other organic substances, 
may produce, when distilled on the naked fire, 
an empyreumatic essential oil, the taste and 
flavour of which is communicated to the spirits. 
In fact, when wine is distilled, the temperature of 
its ebullition is represented by the combined re- 
lations between the temperature of ebullition of 
each of the substances, which enter in its compo- 
sition, and this temperature is besides dependent 
on the proportion in which these substances are 
mixed ; so that when wine submitted to distilla- 
tion is composed of sugar, of water, and of alcohol, 
the temperature of its ebullition is the common 
proportional of the temperatures which sugar, 
water, and alcohol, would separately require, to 


pass to the state of vapour. Of these bodies - 


sugar requires the highest temperature to be re- 
duced to gas, and aleohol is converted into 
vapour atthe lowest. Thus, the more sugar wine 
contains, the higher temperature it will necessi- 
tate to pass to the state of vapour. In this case 
it is evident that the sugar takes in the mixture 


its temperature of ebullition, and by those means | 


alone, that of the mixture can be increased. 
Sugar is thus plaeed under conditions favourable 
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to its decomposition, which the water and the 
alcohol to which it is mixed try constantly to 
neutralize, in virtue of the principles laid down, 
on the transmission of heat. 

We know, on the other side, by experience, 
that sugar, like all other organic substances, can- 
not pass to vapour, without undergoing an 
analysis, by which its nature is changed. Thus, 
when distilled alone it gives water, carbonic acid 
gas, and empyreumatic oil, which is converted 
into vapour, and carbone which is left in the re- 
tort, in the form of a black couch. 

Let us now apply the knowledge of these facts 
to the distillation of a mixture composed of 
sugar, of water, and of alcohol, and we will easily 
conceive what influence the fire may have on the 
taste of the spirits. The sugar would here un- 
dergo an analysis, which, it is true, would be 
very slight, but it world be sufficient to give birth 
to some atoms of all the productions we have 
just mentioned. Among these productions, which 
are those that may, when reduced to vapour with 
the alcohol, modify the taste of the latter? It 
cannot be water, for this is insipid; it cannot be 
the carbonic acid gas, for this gas cannot be | 
‘condensed: then it must be the empyreumatic 
oil. | 

It can now be easily explained, how the naked 
fire can have a pernicious effect on the tastes and 


Se 
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flavours of the products of distillation, by giving 
birth to this oil. 

This influence will shew, besides, how impor- 
tant it would be to the quality of the spirits, to 
submit to distillation matter that is not only per- 
fectly fluid; but not to operate upon any other 
matter, but such in which the alcoholic decom- 
position has been the most perfect possible. _ 

We may thus be well convinced, from the 
facts which I have just stated, that one of the 
most influential causes of the tastes and flavours 
of spirits, belongs to the essential oils contained 
in the vegetables, or to those that are formed 
during the act of distillation, by the torrefaction 
of organical substances. All we will say here- 
after on that subject will tend to consolidate this 
conviction. 


Section II. 


OF ACIDS, CONSIDERED AS THE CAUSES OF 
THE TASTES AND FLAVOURS OF SPIRITUOUS 
LIQUORS, 

Take some spirituous liquor, of any description, 
and of any strength; plunge a band of proof- 
paper into it, that is to say a band of paper co- 


loured in violet by violets, or in blue by sun-— 
flowers. After it has remained a few minutes 


in it, it will be observed that its colour is 
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become more or less red, from violet or blue, 
which it was before. This change of colour is 
a certain sign by which chemists ascertain the 
presence of acids. Thus, as the products of dis- 
tillation turn the colours of the violet and sun- 
flower into red, there can be no doubt but what 
they contain acids. We will easily account for 
the presence of acids in referring to what we have 
said on the subject of fermentation: we have 
seen, in fact, when treating on that part of the art, 
that all wines, and all fermented liquors, retain 
acids, in smaller or larger quantities, of various 
descriptions, according as these acids are furnished 
by the vegetables themselves, or whether they are 
the results of fermentation. Thus, nothing is 
more natural than to find in wines of the raisin 
tartaric acid, because the latter is immediately 
connected with the composition of the raisin ; 
cider and perry have both all the malic acid of 
apples and pears inherent to their composition ; 
the wines of cherries and of gooseberries present 
also the malic acid of those fruits, and malic and 
acetic acids are generally found in worts of grain 
and of potatos, although those vegetables do not 
contain them. In the latter case, these acids 
are formed at the expense of the alcohol in the 
vinous fermentation. Wines, whatever be their 
nature, contain always acids; and, from hence, 
nothing can be more easily explained than the 
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presence of these acids, in a smaller or larger 
proportion, in the products of distillation. 


The properties belonging to these kinds of 


acids, which, in chemistry, are classed under the 
generic name of vegetable acids, are—to be spe- 
cifically heavier than water; to enter into ebul- 
dition ata higher temperature; and to turn the 
colour of violets or sunflowers, more or less, into 
red; to be colourless; soluble in water and in 
alcohol; and to have, more or less, a sharp taste. 
Acetic acid alone appears to have a flavour which 
is known to every body: it is that of vinegar. 
The latter acid, which is formed in all wines, 
and in all spirituous liquors, and which is always 
the produce of the vinous fermentation, possesses 
a remarkable property; it is that of combining 
with alcohol, and forming with the latter a body 
known by the name of acetic ether. I will not 
endeavour to find out whether this body might 
not, in a small proportion, be found in the spirits 
which is sold by the trade, and thus modify their 
tastes and flavours; this point has not been 
studied, and it would be venturesome to give an 
opinion on that subject. 
It is sufficient for me to have demonstated that 


acids exist in spirituous liquors, and to have in- 


dicated in virtue of what principles they are found 
in them. 
Acids necessitate, the same as essential oils, a 


; 


3 


art rate = 
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higher temperature than water to be reduced to 
vapour, and every thing we have said on the 
causes by which the vaporization of essential oils, 
as determined in distillation, is applicable to acids. 
Thus, like essences, acids are placed in wines 
under conditions nearly equally favourable to 
their vaporization ; and every operation tending 
to keep the aroma in the wine will also keep the 
acid into it, and vice versa. 

' Let it, however, be remembered, that if essen- 
tial oils can, according to their nature, affect 
our organs in an agreeable or a disagreeable 
manner, this is not the case with acids, which 
always contribute to give a sharpness to the 
liquor. It is thus that spirits extracted from 
wines strongly sour, such as perry and cider, 
have always a tart taste, which is not met with 
in spirits of raisins, the operations of distillation 
having been, for both, conducted in the same 
way. 


Section ITT. 


INFLUENCE OF DISTILLATION ON THE TASTES 
AND FLAVOURS OF SPIRITUOUS LIQUORS, 


I will not here endeavour to investigate whether 
acids and essential oils, which we consider as the 
causes of the tastes and flavours of spirituous 
liquors, are transmitted to the latter in the state 
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in which they are found in those vegetables; or 
whether they do not undergo, during the fer- 
mentation or distillation, certain changes, by 
which their characters and properties are altered ; 
nor will I inquire whether those essential oils 
might not often be the results of the preparatory 
operations to which vegetables are submitted, 
before they are brought to the state of spirituous 
liquors. Similar researches belong, entirely, to 
study and science. It is sufficient for me to 
admit that acids and essential oils are found in 
spirituous liquors, and that they are transmitted 
to them by their wines. 

The south of France supplies us with almost 
the whole of the spirits we consume. Those that 
are reputed to be the best, such as the brandies 
made at Cognac and Armagnac, are sent to us, 
from the countries where they are made in the 
state in which they are consumed; that is the 
Cognac at 22°, and the Armagnac at 19°; and 
they are known by the name of proofs. The 
latter kind of spirits are, in great part, at least, 
as far as regards those of Languedoc, extracted 
out of the same wine which supplies the whole 
of France, and many foreign countries with 
enormous quantities of spirits at 3. The object of 
the distiller in making 2 is to reduce the alcohol 
in weight and in volume, and to economize thus 
for the consumer the expenses of casks, which 
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are considerable: a cask of 600 litres being often 
sold from 40 to 50 franes; and also to lessen the 
costs of carriage. It is known that this 2 abstract 
being made of a small quantity, which is used in 
_ certain arts, is totally consumed as beverage. To 
this effect, when it has arrived in the places of 
consumption, the dealer lowers the strength down 
with various proportions of water, according as he 
wishes to have it at 18°, 19°, or 29°, and in this 
state it is delivered for consumption. Long ago 
the public, and, of course, the trade, have made 
a distinction between the brandy made with 3 
spirits and with water, and that which comes 
proof from the south. But what difference can 
there be between those two sorts of brandy? Both 
proceed from the same wine ; the only difference 
existing is, that the brandy which arrives at proof 
strength has not been dephlegmed to so great an 
extent as the 3 which has served to fabricate the 
other. In one instance, the wine has been de- 
prived of its alcohol, at the strength of 19°, in 
the other at 33°. If it were admitted, as it has 
often erroneously been done, that spirituous 
liquors are, rigorously speaking, nothing but 
different mixtures of alcohol and water, one 
might be led to believe that no differences can 
exist between those two sorts of brandy, as, in 
this case, the 3 at 33° would only be a mixture 

of alcohol at 19°, or 22°, deprived of a portion 
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of its water. But this is not the case; and the 
taste of the consumer, whilst it distinguishes per- 
fectly the proof brandy from that of 3 lowered 


fh 


down with water, proves sufficiently that there is — 


a difference, into the cause of which we should 
inquire. HP 

This cause belongs to the essential oil of the 
wine, which the. consumer estimates as a good 
quality, because it happens to be of a sweet na- 
ture; and it will be easy for us to explain how 
spirits separated from wine at 19° or 22° con- 
tains, necessarily, more essential oil than that 
made of 3. Let us but remember the laws we 
have established, in the first section of this chap- 
ter, with respect to the vaporization of essential 
oils, and we shall be brought to this conclusion, 
that the more alcohol is drawn at ahigh strength, 
the less essential oil it carries away, for this very 
reason, that it has not necessitated so high a tem- 
perature to be reduced to vapour. This is what 
takes place in this instance, where alcohol is 
drawn, on one side at 22°, and on the other at 
33°; it is thus not astonishing that brandy at @ is 
not of so good a quality as that which is made 
at proof. 


We may thus lay down as a rule, that when — 


the taste of a liquor pleases the consumer, the 


way of preserving it, is to draw it from the wine — 


at the strength it is consumed. 
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This rule, which we have established with 
respect to the influence of the strength at which 
the alcohol is separated, on the vaporization of 
the essential oil, has no exception. Take any 
spirituous liquor, saturated with any essence 
whatever, submit it to distillation, Eau de Cologne, 
for instance, the spirituous produce, which you 
will thus obtain, will have lost, by this operation, 
a great part of its essential oil, and, of course, 
of its aroma. 

No doubt an objection will be started here, 
_ which is founded on the presence of acids, and 
on the laws which I have already signalized as 
being the same for their vaporization, as for that 
of the essential oil. It will be objected that if, 
_on one side, spirits at 2 lose a part of their flavour 
and their. aroma, by the greater concentration 
which their alcohol has undergone; on the other 
side, this cause, obnoxious to the flavour, must 
be favourable to the taste; because alcohol 
drawn at % must retain less acid than that which 
is drawn at proof; this objection might be well 
founded, and, in this instance, theory would be 
in contradiction with practice, if we did not find 
in the state of the wine and in the facts them- 
selves, a satisfactory answer to this objection. I 
have said, in general thesis, that all wines, what- 
ever be their nature, had, at least, one acid 
connected with their composition : this assertion. 
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is true; and we may easily be convinced of its 
veracity by means of paper coloured with violet 
or sun-flower. But what I have not said, and 


which I must announce here, is, that the wine > 


of raisins is, of all the wines, that which contains 
the least acid. This body generally is found in 
it in so small a quantity, that it exists in it in 
smaller proportions than in the spirituous produce 
at 22° of other wines, such as those of grain, 
cider, or perry; the nature of the acid may; 
perhaps, be different, and exercise a less disa- 
greeable influence on the quality of the spirit. 
Thus, in the process of distillation, the taste 
of the consumer, and experience, ought to 
teach us to recognize whether the preserva- 
tion of the aroma is more favourable than the 
loss of the acid; and whether to free it, on one 
side, from an insignificant defect, represented 
by a small quantity of acid, would not be losing, 
at the same time, a precious quality, represented 
by the flavour. These two alternatives should 
be considered, and the mode which is the least 
unfavourable to the produce must be adopted. 
Thus, in the case under consideration, that is, as 
regards the spirits of raisin, the weak acid they 
contain is a small defect, which is sufficiently 


masked by the greater sweetness which a greater 
proportion of essential oil gives to the spirits; 
thus, it is more advantageous to the produce to- 
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preserve the aroma than to take the acid 
away. | 

In such cases, when the essential oil isa quality 
to the liquor, the difficulty which I have sig- 
nalized presents itself, and then the distiller must 
take these inconveniences into consideration, 
and act according to his experience and to the 
taste of the consumer; but, in all cases, and 
they are very numerous, in which the essential 
- oil shares the animadversion of the trade, when 
it constitutes two defects in quality, as is the case 
in spirits of grain and of potatos, the difficulty 
is removed, and any operation which will tend to 
make one of the two defects disappear, will, 


at the same time, contribute ‘to remove the 
other, 


Section IV. 


ON RECTIFICATION, CONSIDERED AS THE 
MEANS OF CORRECTING THE TASTES AND 
FLAVOURS OF SPIRITUOUS LIQUORS. 


We have already been able to see the object of 
rectification, when speaking of distilling appa- 
ratus; we have seen that it is by the aid of this 
operation that alcohol is brought to a greater 
strength. Thus, in all systems of distillation, all 
dispositions tending to dephlegm the spirits, 
belong to the art of rectification. 

¥ 
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“In the simple and in the wine-warming ap-. 


paratus, liquors are rectified by passing them 
successively through the still, until they have 
acquired the necessary strength ; and it must be 
seen that, in this system, the weaker the wine is, 
the ofener it must be re-passed. These repeated 
operations are called cohobations. 

In the improved apparatus of Adam and Be- 
rard, the multiplicity of stills, which are warmed, 
become: richer in alcohol, and are distilled by 
the steam constantly supplied by one to the 
other, truly corrects and rectifies the spirits; 
and, in fact, as we have already seen it, this 
disposition causes the spirituous vapours to be 
richer; and that part of the apparatus which is 
called rectifier, favours rectification in two ways: 
Ist. [t dephlegms the vapours which pass through 


the worm attached to it. 2d. It brings back to 


the still the feints which are condensed in it, to 
submit them to another analysis. 

This also takes place in the continuous appa- 
ratus or distilling column; the rectifier and the 
wine-warming condenser are both agents of rec- 
tification. | Rigorously speaking, distilling is 
bringing wine to ebullition, and bringing the 


vapours, such as they are produced, back to the 


liquid state, without causing them to undergo” 


any other change, as is practised with the simple 
condensing apparatus, and to separate, by any 


* 
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means whatever, the watery from the alcoholic 
vapours, is rectifying. Such are, at least, the 
variegations established between distillation and 
rectification; and, although these distinctions 
are not rigorously exact, we ought, neverthe- 
less, to be acquainted with them, to understand 
well the adopted language. 

We have shewn, in the preceding section, the 
influence which distillation might exercise over 
the taste and flavour of spirits, we have observed 
the difference of quality which alcohol possesses, 
according as it has been drawn off at 22° or 33°, 
and we have explained the causes of it. 

Thos, it may already be seen of what utility 
the knowledge of this fact may be to the distiller, | 
under an immense number of circumstances. In 
fact, if it be of any moment to the taste and 
flavour of the spirituous produce, to be made at 
different strengths, the distiller has the most 
efficacious means at hand of preserving partly, 
or removing those tastes and flavours; and these 
means belong entirely to the process of recti- 
fication. 

The rectification of spirituous liquors may 
thus be considered, in the distiller’s art, under 
two different aspects :—Ist. It serves to con 
centrate alcohol ;—~2d. It serves, moreover, to 
separate the latter from the two bodies which 
especially constitute the various tastes and fla- 

¥ 2 
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vours by which it is distinguished, essential oils 
and acids. 


Thus, this twofold property of rectification, 


these two intimate effects, which are combined 
_ in this operation, being once well recognized and 
appreciated, there remains nothing but to apply 
them with judgement to the practice of the art 
of distillation. 

When wines, possessing, like those of Cogial 
and Armagnac, an aroma, which is not very in- 


tense, although distinct, are worked by distillers; 


and if this aroma constitutes alone the merit of 


the produce, care should be taken not to lose it © 


by distillation, and to obtain this result as much 
as it is possible to do it, by any means known; the 
spirits should only be rectified at the strength 
required for consumption, 22°, for the Cognac 
and Armagnac, which is made in imitation of 
the latter; and 19° for the Armagnac, properly 
speaking. If it were rectified at a higher strength, 

at 33°, for instance, to be lowered down after- 
wards with water, this spirit would have lost, by 
rectification, a large portion of essential oil, and, 
of course, a part of its flavour, of its quality, and 
value. 

It is the same with the spirits of almost every 
wine of the raisin; and if distillers do not con- 
form to this general rule, and persist in trans- 
forming the greater part of their wines into 3%. 
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instead of making proof goods, it is because there 
is a greater consumption of 3 brandies than of 
proof goods in the market they supply; not that 
the latter have not quality enough, but because 
the expenses of carriage, which they are subject 
to, cause their price to be higher than the com- 
mon consumer could afford to pay. 

As for these kinds of brandy the portion of 
acids they retain is so small, that it lessens its 
value in no ways whatsoever, so that it is better, 
with respect to the quality, to leave the acid to it, 
than to lose the flavour by rectification. 

As regards lees-wines, which are much more 
acetous than other wines, and which contain still 
the skins, where the infectious essential oil is 
seated, it must be conceived that if the spirit 
were drawn at 33° and afterwards lowered down 
to 22° with water, this spirit would be better than 
if it had been drawn at the strength of 292°, for 
this very reason, that it would contain less acid 
and less essential oil. This is the case with all 
wines bearing a disagreeable flavour or much 
acid, or both of these defects together. 

For these kinds of wine, it will always be ad- 
vantageous to the quality of the produce to draw 
the alcohol at the highest standard possible. 

It might even be possible, in making every use 
of the process of rectification, to repeat and con- 
duct it in such a way as to succeed in completely 


~ 
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freeing the alcohol of its bad qualities, that is of 
its essence and of its acid. 

Thus, for spirit of lees, it would not only 
be requisite to draw it at 33°, as is done in Lane 
guedoc, because, in this state, the spirit lowered 
down with water to proof has yet a strong taste 
of the lees, but after it has been brought to that 
strength it would be advisable to rectify it over 
and over again, before it is delivered for con- 
sumption. It is thus that, in the numerous 
potato distilleries at Paris, spirits at 33° have 
been made entirely free from the taste and 
flavour of the vegetable, and sold as 2 of raisins, 
after having been mixed in equal bulks with the 
latter. In working spirituous liquors which 
would not admit of an augmentation in price 
sufficient to defray, amply, the expenses of recti- 
fication, the distiller would be working against his 
own interests were he to rectify them. It is for 
him to make this calculation of economy, and to 
set his work in harmony with his interests; our 
task is only to signalize the influence of rbcei sii 
tion on the quality of the spirits. 

It is not necessary to remark what advantages 
are attached to the use of improved apparatus, 
with respect to rectification ; in this case particu- 
larly they are indispensable. | 

Distillers, guided, no doubt, by an incomplete 
knowledge of the theory of operations, have tried 
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to turn alkalis, potashes, salt-worts, and lime to 
advantage, in rectifying spirits, but I am not 
aware that these agents have had the desired 
effect. Others, also, have been employed, to the 
same effect, earthy bodies such as lime-stone, 
plaster, magnesia, and clay; but I am not aware 
that the effects of these agents have been more 
successful, and I persist in declaring the rectifica- 
tion and concentration of alcohol to be the best 
means of clearing spirits from acids and from 
essential oils. 

But let the object of rectification not be falsely 
interpreted, let it not be thought that, by means 
of this sole operation, the tastes and aromas of 
the various spirits will be completely altered, and 
that it will be possible to sell ground or lees wine 
spirits for proof brandies, kirsch for rum, &c. this 
would be a mistaken notion; rectification frees 
alcohol from any tastes or flavours which do not 
belong to it, but it does not substitute any other 
to it. Thus, we have seen that the fecula distil- 
lers at Paris, after having extracted the alcohol. 
and improved it by rectification, mix it afterwards 
with raisin-spirits to sell it as brandy. It will 
thus be seen that by the mixture of the two 
liquors, one of which only is freed from its dis- 
tinctive qualities, a liquor is obtained, which 
possesses the taste and flavour of that which has 
not been cleared to the same extent, with this 
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difference, however, that this taste and flavour is 
then shared by a greater mass of liquid and must, 
of course, be considerably attenuated, which is 
the case. The greatest part of the consumers do 
seldom find out the difference between spirits 
made with pure 3 of raisin and those which pro- 
ceed from those same 3, falsified with spirits of 
potatos, but connoisseurs are not deceived by it, 
although the difference is not very sensible. 


CHAP. III. 


On special Distillations and on the Choice of 
Apparatus. 


Special distillations may be as numerous as the 
vegetables capable of furnishing elements to fer- 
mentation. It must have been noticed, in the 
preceding chapter, that the nature of the wine 
operated upon, and the taste which it is neces- 
sary to give to the spirits, may command some 
particular mode of working to be followed, ae- 
cording as the tastes and flavours are to be re- 
moved or left in the produce. Butif the system, 
upon which the means of correcting or preserving 
are founded, has been well conceived, it must 
infallibly have been remarked that these belong 
to the process of rectification, that is to say, to 
all mechanical operations, the object of which is 
to give to alcohol a greater concentration. 
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The object of improved apparatus being to 
effect the rectification of spirits with greater 
economy, it is evident that, in this respect, the 
choice of apparatus is not attended with diffi- 
culty, and that such as present the most econo- 
mical advantages must be preferred. In fact, if 
the object of those improved systems is to pro- 
duce at once spirits at the highest strength re- 
quired, they ‘are equally proper for the prepa- 
ration of spirits at a lower standard. An im- 
proved apparatus may thus be used for the pur- 
pose of preparing 3 and proof goods with advan- 
tage ; andif, in the first case, its economical supe- 
riority over simple apparatus is greater than in 
the second, its advantages, in the latter case, are 
of sufficient moment to render it preferable. 

We shall not direct our attention any further 
to the choice of apparatus, and we shall be 
justified in thinking that we have offered a sufhi- 
cient and unexceptionable guide in our econo- 
mical questions, if there did not exist a powerful 
consideration which may sometimes cause the 
distiller not to be influenced by the question of 
economy, in the choice of an apparatus. I allude 
to the divers cases in which the distillation is to 
be effected on matter which retains insoluble 
substances in a state of suspension. Suchis that 
of the distillation of lees, such is also that of 
grain, and of potatos in the natural state. 
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This particularity, causes us to admit a distinc- 
tion in distillation, and we will consequently 
divide the latter into two kinds: the first we will 
call distillation of fluid matter, the second distil- 
lation of semi-fluid semi-solid matter. 

We will treat separately of each of those kinds 
of distillation, and assign to each of them. the ap- 
paratus and modifications which may be suitable. 


Section I. 


DISTILLATION OF FLUID MATTER. 


The distillation of fluid matter is that which. 


is effected on wines containing little or no 
organical substances in suspension, although they 
may retain a more or less considerable quantity 
of the latter in dissolution, such are the wines of 
the grape, of molasses, of saccharified fecula, of 
beer, and other extracts of grain. | 
These kinds of wine are those that offer the 
least difficulty to distillation ; it may be effected 
in any kind of distilling apparatus; so that, in 
this case, that which is the most perfect may at 
once be chosen, without the least apprehension 


of inconvenience resulting from the state of the | 


wine. Nothing but some considerations depending 
on the fitness of the workmen could now prevent 
the distiller from making use of improved appara- 
tus, which always require more intelligence and 
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more care than those that are less complicated. 
I doubt not, however, but that in all cases, in 
which the spirits are to be drawn off at a high 
strength, or to be corrected by rectification, the 
distiller would find an advantage in being at the 
expense of employing intelligent workmen to 
conduct the process of a better machine. Then 
the economy in combustibles, and in labour, ac- 
quired by such machine would amply indemnify 
the manufacturer for the higher price occasioned 
by the employ of more careful and intelligent 
workmen, particularly if the distillery is of some 
extent. In other cases, where proof goods are 
only made, where the wine operated upon is rich, 
and where taste and flavour are not to be cor- 
rected by rectification, in such cases, I say, it 
might be possible that the distiller would not find 
the same advantages in making use of improved 
apparatus, particularly in establishments so small 
as not to admit of the system of continuity: then 
a simple condensing apparatus would be suffi- 
cient; besides these discussions belong more 
immediately to the distiller. | 
The manufacturer having once determined on 
the choice of the apparatus he means to use, he 
has only to combine his operations, so as to give 
to his produce all the qualities requisite for con- 
sumption, and to regulate his way of working ac- 
cording tothe state of the wine he operates upon. 


tom 
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Thus, each time the distiller wishes to give to 
his spirit as much of the flavour of the fruit and 
of the wine as possible, he should not distil it at a 
stronger degree than is required for consumption. 
In all other cases, he shall draw the spirit at as 
high a strength as possible, and if such spirit, 
lowered with water down to proof, has not 
quality enough, this proof must again be sub- 
mitted to the still, to be more concentrated. 

This operation will always be practicable with 
the continuous apparatus, because every thing in 
this system will tend to favour it. We have seen, 
in fact, in this system of distillation, that the 
only difficulty which presented itself some times, 
was occasioned by the wine being so rich as to 
be unable to condense its own vapours; for all 
things equal, the proportion of water should 
always be greater according as the spirit is to be. 
drawn off at a low strength. But as it is impor- 
tant here to draw the spirit at the highest stan- 
dard possible, whether one or two, or even three, 
operations are resorted to, it will be conceived 
that, with respect to condensation, we shall find 
_here the most favourable circumstances in support 
of the operation. Thecon trary would take place, 
if in operating on too rich a wine, by means of 
the continuous apparatus, the spirits were only to 
be drawn at 19° or 22° to preserve all the good 
quality. Then it is evident that, if water were 
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added to the wine, for the purpose of rendering 
its distillation possible, it is evident, I say, that 
the greater the quantity of water that is added, 
the more obnoxious this addition will be to the 
quality of the spirits. 

If a fermented liquor were distilled by the 
simple apparatus, and it were necessary to im- 
prove the alcohol by the operations of rectifica- 
tion, it is evident that this rectification must be 
effected by means of passing the spirits repeat- 
edly through the still. Let us suppose, in a 
similar case, that the first rectification gives part 
of its products at 30 and some degrees; it would 
be advantageous to separate this portion of 
strong spirit from that which runs afterwards at 
a lower degree. The combustibles necessary for 
the boiling and vaporization of this alcohol, if it 
were brought back to the still with the feints, 
would be saved; in such case, these feints are 
rectified separately. It is true that, in working 
in this way, it is necessary not to give over after 
each operation, but to work continuously, be- 
cause there is always, at each rectification, a 
quantity of spirituous liquor left which is too 
_ small to make one charge. 

In the beet-root sugar-fabric of M. le Due de 
Raguse, at Chdtillon-sur-Seine, where the mo- 
lasses are submitted to distillation, they nearly 
work in the way we have just mentioned, and 
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that with the only view of improving the quality 
of the produce. 


The spirit which runs at a strength above 23° 


or 24°, is separated from that which runs at an 
inferior degree, and these two productions, se- 
parately conducted, form two different qualities 
proceeding form the same rum, of which that 
which is obtained at the highest standard and 
lowered down with water is the best. It must 
now be easy to account for that variation in 
quality, which belongs entirely to the influence 
of rectification. In fact, beet-root molasses con- 
tain an essential oil which is disagreeable, or 


which by its nature favours the formation of em- 


pyreumatic oil, in the act of distillation ; an acid 
is thus formed in the fermentation, and these 
causes of defect in quality, we know, are more 
or less removed, according as the aleohel is more 
or less cleared from the water with which it js 
mixed in the wine. The various substances 
which might be the object of special distillations 
are so numerous, and the proportions of alcohol 
they might render is submitted to such excep- 
tions, and such modifications, that it would be 
difficult to give an exact and complete index of 
them. 

I am not aware of the residue or spent-wash 
of fluid matter being applied to any use. 

The only substances which it might retain, 
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besides some calcareous salts of little impor- 
tance, are undecomposed sugar, a gummy sub- 
stance, and more or less extractive matter. 

We have indicated, when treating on fermen- 
tation, the process that is to be followed to de- 
prive the spent-wash, as much as possible, of the 
sugar which it retains, after the first operation, 
and to effect this to the advantage of the alcohol. 
This mode, which is only practicable in distille- 
ries, in which the preparation of wine is conti- 
nuous, would almost leave in the spent-wash the 
only substances which do not directly concur to 
the formation of alcohol ;—and in general, this 
spent-wash is wasted on leaving the still. It 
might, however, be possible to turn it to advan- 
tage, in many instances, as manure; and if the 
acids they retain did not suit the nature of the 
soil for which they were intended, they might be 
neutralized by means of lime. 

It is a fact that the organical substances which 
it retains would be most useful to vegetation. It 
would be necessary to calculate, in such ap- 
plication, whether the effects of such a manure 
would sufficiently indemnify the farmer, for his 
expenses in carriage and in labour, which it 
would occasion. 
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Section IT. 
DISTILLATION OF SEMI-FLUID—SEMI-SOLID 
MATTER. 

Wines of a semi-fluid—semi-solid nature may 
be very numerous, although, in fact, they are 
less so than fluid wines. The most remarkable, 
and those which, by their importance, solicit a 
more particular attention, are lees or ground 
wines, worts of grain and of potatos, which have 
not been mashed by extraction. Every means of 
perfection applied to any of these wines is appli- 
cable to all of them, and in this respect we might 
generalize what we shall say on that subject; but 
on the other side, there is this difference, that the 
wines of grain and of potatos may more easily, 
and with greater advantage, be transformed into 
fluid wines than lees. This consideration deter-— 
mines us to treat separately on the distillation of 
these wines, and on the apparatus suitable to 
them. 


LEES. . 

We have already seen that these wines proceed 
from the fermentation of the waste of the raisin, 
such as the stalks, skins, and kernels, with water, 
either resulting from wine with which they have 
already fermented, or proceeding from the sepa- 
ration of the must, by means of the press. The 
fermentable matter, which this waste still con- 
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‘tains in this state, .particularly when it has 
already undergone fermentation, is evidently that 
which has been respected by the press, and which 
being still enclosed in the cells of the fruit, has 
thus escaped alcoholic decomposition. This 
fact again consolidates what we have said_on the 
imperfection of the operation of pressing ; and, 
indeed, if this operation could be executed with 
the same degree of practical perfection, which 
we obtain even in a great number of other ma- 
nufacturing operations, the preparation of pi- 
guette and of lees-wines, might, without preju- 
dice, be neglected. It is true that, in this case, 
the distillation of grounds or lees could not be 
dispensed with; for, admitting even the perfection 
of the operations of pressing, it would be neces- 
sary to separate the alcohol, which the grounds 
still contain in tolerably large quantities, when, 
after having fermented with the must, they are 
separated from it by the press. ‘But, if the diffi- 
culty were, thus, not completely removed, it 
would, at least, be attenuated in many instances. 

The difficulty which is attached to the distilla- 
tion of lees-wines is in the solid substances which 
they retain in a state of suspension. ‘These sub- 
stances, which are denser than the wine, precipi- — 
tate themselves to the bottom of the vessels in 
which they are deposited; and, if these vessels 
are stills exposed to the direct action of the fire» 
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they cause them to stick and adhere strongly to 
the bottom, where they burn and give birth to 
all the products of the combustion of organical 
bodies ; among which, the empyreumatic oil is in 
large quantities. We are well acquainted with 
the influence of this oil on spirituous liquors. 
Several means have been imagined to prevent 
this accident. Experience has taught, for in- 
stance, that when lees-wines had gained the tem- 
perature of ebullition, and when vapour is formed 
in a continuous manner on the bottom of the 
still, its rising, occasioned by the ascensive agi- 
tation, is an obstacle to the precipitation of solid 
matter, and of course to their torrefaction. This 
phenomenon is easily conceived, and I presume 


it is not in want of being further developed. In , 


consequence of this observation, a vertical bar 
has been established in the centre of the still, and 
by these means a chain has been made to 
sweep the bottom of it. It has, however, been 
ascertained that this, precaution is not always 


efficacious, and that during the distillation, the 


workmen might happen to be neglectful in ali- 
menting the furnace, so as to maintain the still 
in a complete movement of ebullition, the solid 


matter, not being any longer suspended, preci= 


pitates itself to the bottom of the still, and pro- 
vokes the accident we have just mentioned. 
Many authors have proposed the balnea maria 
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for the distillation of lees; this mode would be 
good with respect to its effects, if the question 
of economy would admit it. We have already 
shown why this system of distillation is really 
not admissible. 

_ By these means the empyreumatic taste would 
be avoided, but the taste of the lees which is not - 
caused by torrefaction, as we soon will show, 
would not be obviated at all. 

The heat of steam transmitted through metallic 
surfaces has also been proposed, but this mode 
has the same weak sides, with respect to eco- 
nomy, as the balnea marie; so that we must 
abandon it entirely, | 

It would not be the case in the distillation of 
lees by mixed vapours ; and this mode is, perhaps, 
the only one practicable to obtain from lees all 
the alcohol they can produce, and of preventing, 
at the same time, torrefaction. It consists in 
placing the lees in a wooden vessel, but better in 
a metal one, in which they are to be heated by 
means of a steam-pipe, similar to that which 
establishes a communication between the two 
stills of Adam and Berard. ‘To this effect, a 
steam-boiler, a still for the lees, a condenser, and 
a worm would be wanted in a continuous work, 
the lees would be brought to the boiling point in 
the condenser, and would offer the advantages 
attached to this disposition, the number of lees- 
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stills might be increased to two, or even three, 
_by making them of small dimensions, and placing 
them one above the other, but this would be the 
utmost of complications, which might, without 
_ Inconvenience, be adopted in this kind of work. 
The steam-boiler should be supplied constantly 
with water, and it must be perceived that, in 
consequence of this exigence, this system would 
_ require, in each operation, the combustibles ne- 
cessary to boil the water requisite for the distil- 


lation of the lees; these lees are rendered poorer 


when heated, for the vapour of water which fills 
this function can only produce this effect through 
its condensation in the mass, by uniting with it 
until the ebullition commences, when this vapour 
determines the analysis. It is true that, with 
three stills, the expenses would not be so consi- 
derable; but evidently they would always ‘be 
supplementary to those which are attached to 
the distillation of fluid wines by the same process. 
I thus recommend this mode of distillation to 
those it concerns, if it were only to deprive the 
pressed lees, obtained by the means I will indiz 
cate, from the alcohol which they retain after 
the operation of pressing. 

If more complicated apparatus were made use 
of for the purpose of distilling lees, such, for 
instance, which, like continuous apparatus, force 
the wine through numerous circulations, before 
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it arrives to ebullition, it would be difficult, not 
to say impossible, to obtain good results; the 
solid substances would keep in the angles of the 
apparatus, obstruct the conduits, and present a 
vast number of similar difficulties which ex pe- 
rience gives us no hopes of removing. 

The other mode which has been proposed for 
the distillation of lees is this :— : 

It consists in assimilating these wines to those 
that are perfectly fluid, by first separating, by 
precipitation, all the liquid they contain, and by 
submitting the solid residues to the action of an 
energetic press. ‘This mode would be precious, 
and free from any objection, if the lees collected 
in the press did not retain, after this operation, a 
considerable quantity of alcohol, which could not 
be well extracted by distillation. 

To conceive the cause of this fact, it will be 
sufficient to consider the mode of acting of orga- 
nical bodies, charged with water or alcohol: 
fruits, for instance, that have been preserved in 
brandy ; after a certain time these fruits imbibe 
the alcohol of the brandy, and emit the water. 
The cause of this phenomenon is not well known, 
but the fact exists, and has, no doubt, attracted 
the notice of the reader. In fact, fruits pre- 
served in alcohol have always a greater alcoholic 
taste than the liquor in which they have been 
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preserved ; this has been the cause of its being 
commonly said that fruits drink spirits. 


The same phenomenon takes place in all wines - 


which have fermented with solid substances ; 
these contain always more alcohol, in proportion 
to their weight and volume, than the liquid in 
which they are found. When the solid sub- 
“stances of the lees are merely separated by the 
press, the production of spirits is considerably 
lessened, by not submitting to distillation the 
substances which retain the alcohol in the greatest 
proportion: this fact has been verified by com- 
parative experiments on grain and on potatos. 
On the other side, the spirit thus produced gains 
much in quality, and the cause of this acquisition 
is easily explained by the results of Mr. Auber- 
gier’s inquiries on that subject. The distillation 
of the skins of the raisin, in-which the essential 
oil is seated, which gives the lees taste, properly 
speaking, is, in fact, avoided by these means. 
Thus it would be necessary, in the choice of 
the method to be followed in the distillation of 
lees, to discuss whether, on one side, the acqui- 
sition of quality obtained, with the loss of a 
certain portion of alcohol, is not more advan- 
tageous to the interests of the distiller than to 
obtain the whole of the alcohol, subject to the 
infectious taste of the lees, of empyreuma, and, 
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moreover, with the danger of all the difficulties 
attached to the distillation of semi-fluid semi- 
solid substances. 

[ firmly believe that the first of these two pros 
positions unites the most causes in its favour ; 
and this opinion is the better founded, as it may 
be possible, by adopting the method which it 
embraces, to remove the only weak side it 
presents. - 

In fact, let us-suppose a given quantity of lees 
transformed into fluid wines by separating the 
solid substances by means of the press. The 
fluid matter should first be distilled by the same 
apparatus and the same processes as wine, in the 
class of which these operations would thus place 
it; and, moreover, the solid substances might 
be distilled by means of the steam of water, with 
the disposition which I have recommended as 
useful in treating lees. } 

Two qualities of spirits would thus be obtained, 
one of which would scarcely differ from that of 
fluid wines, and the other bearing all the taste 
of the lees, of which it might be freed by rectifi- 
cation. 

I think this mode conciliates sufficiently the 
chances of success to attract the attention of lees’ 
distillers, and is in perfect harmony with the 
principles we have professed. 

As to the recommendation which has been 
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made to saturate the acid of the lees with chalk, 
I believe it to be good; but I think that the use 
of chalk is at an end there, and does not in the 
least contribute to neutralize the essential oil. 
The solid substances of lees, when dried and 
burned, give a produce which is called /ees’ ashes; 


this operation is a true incineration, the products 


of which are gathered. Among these products, 
which are all of a calcareous nature, the tartrate 
acid of potash is found in large quantities, and 
it is to this body, useful to the arts, that lees- 
ashes owe their value. 

Very often the residues of the distillation of 
lees are used as manure, and this agent of re- 
production is tolerably appreciated in the vine- 
yards. It is, in fact, a true consumption in the 
place of production, which assigns to this mode 
of working all the advantages which it offers to 
science and to agricultural practice. 

We will conclude this article by giving an 
extract made by Mr. Gay Lussac, out of a me- 
morial of Mr. Aubergier, on the spirits of lees. 
This extract, which is inserted in the Annales de 
Chymie et de Physique, tom. xiv. page 210, will 
give further information on what I have said in 
this chapter, concerning the special distillation 
of lees :— / 

“¢ It had been thought, until this day, that the 
flavour, and the acid and penetrating taste of 
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lees-brandies, were owing to a certain oil, which, 
according to some, was formed during the process 
of distillation, and, according to others, existed 
already formed in the kernels of the raisins. Ac- 
cording to the observations of Mr. Aubergier, it 
would appear that this oil is seated in the skin of 
the raisin itself, and from the facts which he 
relates, his opinion is likely to be true. 

* Kernels distilled with alcohol or water have 
given a liquor of an agreeable taste. The stalks 
have produced, by distillation, a liquor shightly 
alcoholized, having neither the taste nor th 
flavour of lees-brandy. 3 

“ But the envelope of the raisin, separated 
from the kernels and from the stalks, when sub- 
mitted to distillation, after having been fermen- 
ted, have given a spirit in all respects similar to 
that of lees. 
~ “ Thus it appears clearly demoustrated by 
these experiments that the seat of the oil, which 
communicates to the lees-brandy its bad qualities, 
is in the skin of the raisin. 

“ Mr. Aubergier has succeeded in obtaining 
this oil by rectifying lees-spirit at a moderate 
heat. The first portions of aleohol which came 
over had much less acrity than those that fol- 
lowed: on having been rectified a second time, 
they were almost entirely free from it; however, 
repeated rectifications could not give it so agree- 
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able a taste as that possessed by the renee pro- 
duced from wine. 

« The latter portions of liquid in each opera- 
tion, reunited and distilled, gave, at first, alcohol 
which the addition of water did not render 
troubled, and which contained but little oil. The 


portions which were afterwards obtained were 


transparent, but they became troubled when 
mixed with water: the third portion, which re- 
mained milky until the end of the operation, had 
on its face a light couch of oil, although it marked 
23° Beaumé. 

‘This last produce having been mixed to the 
second, anda suitable quantity of water having 
been added, to bring them down to 15°, the liquor 
became immediately opacous, and a quarter of 


-an hour after, it was covered with a quantity of 


oil: one hundred and fifty litres have produced 
more than thirty grammes of this oil. ; 
‘‘ This oil has the following characteristics * 
‘¢ It is extremely limpid and colourless the mo- 


ment it is separated from the alcohol, but the 


light gives it, afew moments after, a slight lemon 
colour. It is very fluid; its favour is penetrating 
and its taste very acrid and disagreeable. Sub- 
mitted to distillation, the first portions that are 
volatilized keep their aroma; but the product 
soon acquires an empyreumatic taste, which Mr. 
Aubergier suspects, is caused bya small portion of 
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fixed oil proper to the kernel of the raisin ;* the 
liquor left in the retort takes at the same time 
the colour of lemon, which increases during the 
operations, and leaves at last a very light coal. 
It combines with water in the proportion of one 
thousandth part, and gives to it its favour and 
acrity. When in ebullition it dissolves sulphur, 
which is precipitated by cooling, and, with alkalis, 
it forms soap. This oilis so penetrating and so 
acrid that one drop of it is sufficient to infect 
100 litres of the best brandy. , 

“Mr. Aubergier remarks that the spirits ty 
are drawn from the various fruits owe their par- 
ticular taste and flavour to a volatile and oily 
principle, generally found in the surface of each 
fruit, and that. by taking this surface away they 
would almost all be alike: that by thus depriving 
apples, pears, plums, apricots, peaches, and even 
barley, of theirenvelope, spirits would be drawn 
from these vegetables almost entirely free from 
the flavour inherent to them.”’+ 
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* “Tt is not necessary, to explain this fact, to resort to the 
presence of a fixed oil in that which is drawn from lees- 
spirit; for the latter, although it has a very acrid taste and 
flavour, is, nevertheless, much Jess volatile than essential 
oils.”——Note of Mr. Gay Lussac 
ope Many persons attribute the taste and flavour of lees- 
spirit to distillation itself, during which the lees stick to the 
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SEMI-FLUID, SEM1-SOLID WINES OF CORN 
AND OF POTATOS. 

Every thing I have said on the special distil- 
lation of lees, and on the apparatus suitable to it, 
is also applicable to the wines or worts of pota- 
tos and of grain. 

To this case are again attached all the incon- 
veniences attending its application to the distil- 
lation of lees. In fact, the dangers of torrefac- 
tion depend, in this case, on the workmen, which 
is nota sufficient guarantee for their disappearance, 
and they may often be reproduced. ‘The taste 
of empyreuma exists thus always more or less 


sides of the stills, which causes them to be carbonized. One 
thing which confirms the influence of this fact is that, 
when lees are distilled by the new process, that is by the 
steam of water, spirits of a much better quality are obtained. 
However, it is not less certain that lees-spirits contain a 
peculiar essential oil, odorous, very acrid, altering their 
quality very much, and on which Mr. Aubergeir has made 
interesting remarks. 

This oil, by its flavour, its acrity, and its property of not 
staining paper, and of not being converted into soap by 
alkalis, must be classed among the number of essential 


oils; but its property of being little soluble in alcohol, of — 
burning without smoke, and of being much less volatile than 


the rest of essential oils, which I have verified on the sam- 
ple obtained by Mr. Auburgier, prove that it has some ana- 
logy with fat vils.”—-JVote of Mr. Gay Lussac. 
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‘intensely in spirituous products, and these re- 
tain besides the bad taste and flavour of the 
fruits. In fact, it would appear as if these pecu- 
liar and distinctive variations did belong to 
an essential oil, which must principally reside in 
the husks of the grain and of the potatos, and 
which is still incorporated in the spirituous pro- 
duce, more or less intensely, according as those 
substances have been introduced in smaller or 
larger quantities in the fermentation and distilla- 
tion. Thus, it may be conceived that the most 
efficacious correcting mode is that which we 
have already recommended, and which consists 
in fermenting nothing but very fluid extracts. 

It is not my object, in this discussion, to intro- 
duce innovations prejudicial to the established 
mode of working of distilleries, which could not 
adopt them, without injuring their interests; my 
only task is to signalize the causes of the diffe- 
rent qualities of spirits, and the means of con- 
quering them. 

The condensing apparatus, already mentioned, 
is that which is most generally made use of in 
the distillation of corn and of potatos. 

It would be very useful to a manufacturer who 
wished to establish a corn or potato distillery, in 
a country where a good quality of brandy is 
consumed, it would be useful, I say, to proceed 

in such a way as to give to the produce the least 
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taste of those vegetables possible; the object of 
working in this way would not be to identify 
the new liquor with that which is known and 
preferred, but it would be at least making a great 
step towards it. The experience of the Parisian 
distillers is an instance of this case. 

In countries where large quantities of corn 
and potato spirits are distilled, some sort of 
essential oilis always incorporated with the liquor, 
which masks, if not the tastes, at least the pecu- 
liar flavours which the fruits and the various 
processes of distillation give to the produce. The 
essential oil which is most generally used is 
that of juniper berries, it is mixed in the 
still with the low wines, in smaller or larger 
proportions, according as the spirituous produce 
is to have a weaker or stronger taste of it. This 
causes the corn spirit, of which so large a quan- 
tity is consumed in Belgium and in the north 
of France, to be called by the name of Geneva; 
this name is given to the spirit, even when it 
does not possess any aromatic flavour at all. 

Instead of the juniper berry they often use 
other odorous substances, such as anis, wild 
oranges, &c. which are mixed with the low 
wines, in the last rectification. Similar means 
would thus contribute to give less utility to the 
various operations, tending to improve the quality 
of.the spirits. 
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The distillation of grain and of potatos is 
often combined with the feeding of cattle; and 
if, in some towns, there exist distilleries that do 
not dispose of their spent-wash in that way, it is 
because they can sell it to feeders, who in general 
hold it in great esteem. Cattle are very fond of 
it, it nourishes well, and keeps them in a good 
state of health, but to use it as a powerful means 
of producing flesh, it should be mixed with 
_ linseed cake, which makes the spent-wash a very 
effectual food. Oxen may, by these means, be 
well fed in the space of three months. 


THEORY OF DISTILLATION. 

A friend of mine, as zealous for the progress 
of the useful arts as he is enlightened and modest, 
has endeavoured to submit to algebraicakformulas 
the theory of the analysis of wine by distillation. 
He has not given me his work, as a precise theory 
which future experiments might not modify, but 
simply as an exercise in calculations, the results 
of which are founded on likely hypotheses, and 
which do not appear to secede from reality. Well 
convinced of the utility of investigating the ex- 
act sciences in the domain of chemical arts, I 
have thought that his production, although scien- 
tific, would be a complement necessary to the em- 
pirical notions which I have already given on the 
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theory of the analysis of wine. This is his work, 
such as it has been communicated to me. 

‘* The object of distillation is to separate one 
or several liquids mixed or combined together, 
but the combination of which ceases as soon as 
they enter into vapour. It is founded on this 
principle, that when a body is susceptible of 
combining with two other bodies, taken sepa- 
rately, but the combination of which with the 


one forms an obstacle to its combination with the s 


other, if those bodies are placed in contact, so 
as to allow the combination to take place, the 
double combination will only be stable when the 
affinities equilibrate reciprocally. Thus 1 sup- 
pose that, at a given temperature, the’steam or 
vapour of A may be dissolved in the unit space, 
until it supports the pressure w, and the vapour 
of A’, until it is submitted to the pressure ow’. If 
the pressure which the mixture of vapours can 
undergo is unlimited, and that A and A‘ are in 
sufficient quantities, the pressure II, which exists 
when vaporization ceases, is equal to w + @’. 
But if this pressure be limited, and if it cannot 
be superior to II, vaporization only ceases when 
/ 
@, + @, = 11, and when = — ae In fact, the 
affinity of space for any vapour is in direct pro- 
portion with the quantity of vapour it can dis- 
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solve, and in inverse proportion with the quantity — 
already dissolved ; and as this quantity is pro- 
portionate to the tension which results from it, 
the affinity which the space still retains for the 


4 A cou 
vapour of A may be represented by —,and that. 
' i oF 


which it retains for the vapour of A’ by a 


d 


Now, to make vaporization cease, it is necessary 
those two affinities should equilibrate, thus it is 


4 4 
. TS oy ; a8 
necessary that ——=-. Such is the condition 
KOR Kon 
l t : 


we have established. 

Not to intricate my.reasonings by signs, the 
value of which would not be well established, I 
will proceed to give the designation of those I 
shall have to employ :— 


Mixture of the 
Liquid A. Liquid A’. two Liquids. | 


Density.o2¢ ui =D aie) bt =,D, 
Proportion in the ; 


liquid mixture... = P» =P’ 
Speaiiaheatiacs te m0 Ciro ime. C’ =C'. 
Temperature of 

ebullition .... me Do Sty Vice sail 


Heat absorbed by 
the vapour to 
pass from 0° 
liquid to the a- 
eriform state.) = NN = N 
: z3 


* 
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Liquid A. Liquid A’. 
Maximum of ten- 
sion for the 

temperature ¢/.)). =Fy. ods 
Any tension at the 

temperature f= fib the 


-Density of the 


vapourat 100°* 
and 0”,76 pres- 
sure brought 


RAGCKtG ORD. aapiagten. dS 
Density of the 
vapour at ¢ de- 
ECCS kn i a Biiuy eres Op oO 


Expense in heat for one mode of distillation 


Quantity of refrigerating liquid necessary 
POLAT IS MOGs ° aid higspuw oa nantes bee 
Specific heat of this refrigerating liquid.... 
Relative value of the unit of heat and the 
unit of the refrigerating liquid......... 
Total expense expressed in units of heat... 


¥ 
M 


To express the maximum of the tension of the 
vapour of A, at any temperature ¢, we have the 


formula 


Log F, = 1,8808201 — 0,015372728757n 


— 0,00006731995n7 +-0,00000003374n%(A). 


* Centigrade thermometer. 


ie _ 
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In which rn =T—t. The same formula would 
give the maximum of the tension of the vapour 
of A’. Any tension f in function of the tempe- 
rature and of the density may be expressed by 
the formula 


ft=0",76(1+ t 0,00875) = (B). 


These two formulas, which will be useful to us 
hereafter, being demonstrated in the Traité de 
Physique of Mr. Biot, it will be sufficient to 
mention them. 

When two liquids are combined in such a ~ 
manner, that their respective properties are not ; 
destroyed, as is the case in liquids submitted to 
distillation, the density D of the mixture is the 
mean term between the densities of the two 
componing liquids; it may thus be represented by 
D, __DP -} oe 

P+P ring 
cific heat, which is obtained by means of the — 
CPt GP’ 

P + P’ 
rature of ebullition of the mixture, which is given 
TCP + T’CP’ 
; CP + CP’ 
which indicates that the mixture enters into 
ebullition when it contains the same quantity of _ 
heat that would be necessary. to P parts of A and 
to P’ parts of A’, to boil separately. — 


(1). It is the same with the spe- 
(2), and with the fempe- 


formula C, = 


by the formula T = (3), formula 
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This being posed, let us examine that part 
which is relative to distillation; the latter offers 
three distinct cases, viz.; Ist. that in which the 
mixture is submitted to a tumultuous ebullition, 
in which the vapour is collected as soon as it is 


disengaged, in a close vessel, wherein it is cooled; ~ 


2d. that in which the vapour, after its formation, 
is placed into contact with the liquid from which 
it proceeds, maintained at the temperature of 
ebullition; 3d. that which, after its formation, 
is placed into contact with the liquid mixture, 
having a temperature below that of ebullition. 

Let us examine the first case, in which the 
vapour is collected, in a closed vessel, as soon as 
itis formed. 

At the moment of its formation, its tempera- 
ture is equal to T, which is suitable to bring the 
liquid, in which it has been formed, to ebullition ; 
this temperature is thus known by the formula 


_ TeP + TCP’ 


a CP Pry 


It equilibrates with the atmospherical pressure p, 
and the density of the partial vapours is propor- 
tionate to the simple liquids from which they 
spring; for the liquids A and A’ are of such na- 
ture as to remain ina state of combination as long 
as they are not vaporized. This gives the means 
of determining which is the tension supported by 


i it, BP 
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each of these vapours, and also their respective 
densities ; in fact, we have in virtue of formula (B) 


ft, = 0,76 (1 + T,0,00375) 3 | 


f'T, = 0%,76(1 + T,0,00375% 


which, added to 


ST, + f't = p and =p 


give by eliminating the following equations, 
which indicate the tensions and densities of each 
of the two vapours : 


ON a OE OO ns ee 
Ma Pah PL i Pe ee 
vie pa Pid : 
™ — 0,76(1 + T,0,00375) (Pa’ + Pd): 
pd’ P’d 

oT 


‘076 + T,0,00375) (Pd + Pay 


Let it then be cooled in a close vessel, and fet 
the temperature be brought down to ¢. The 
maximum of the tension of A, at this tempera- 
ture, 1s obtained by the formula (A), from which 

| F.d 
derives & = 0,76 + £0,00375) + £0,00375)" 

If it is only necessary to lower the temperature 
to the point at which the vapour of A would 
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begin to be condensed, it is requisite that 3 = dr, 
be accomplished, thus , 


F.d pd Pd 
0,76(1+£0,00375) 0,761-+T, 0 00375) (Pd' +P’ dy’ 


equation, the second number of which is entirely 
known. A value proper to establish the equa- 
tion is now to be given to ¢; this cannot be 
obtained in a direct way, for F, is given in 
function of ¢ by a transcendent expression, but 
we can find in an indirect manner. 

t being once determined, we may ascertain 
which is the density 0 of the vapour of A’ by 
Berean: Syl Oo. 
0,76 (1 + £0,00375) 
which is the same as (B), in which F’: is obtained 
by the formula (A). 

Thus there exists Ruins >. and the follow- 


means of the formula 0/ = 


os = 
ing proportion x, aa ; such is also the propor- 


tion of A and of Ahi in the produce, if the vapour 
is then collected to be condensed. 

We may also determine the temperature ¢ in 
such a way as to cause the produce to contain 
determined proportions of A and of A’; be 
3 this proportion, it is necessary that we 


4 


a. DE 
P? 
7] 


P 
that Oy eae Pp Oy. ~ 
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This value of 3¢ substituted in the formula (B) 
gives 


f's = 0,76(1-+£.0 00875) . se 


f': = 0,76(1-+¢ Hadise’ 


which divided, one by the other, give 
ft _d'P 
ft dP 
As one of the vapours has necessarily been al- 
ready condensed, for this one the tension must 
be at its maximum, with respect to temperature. 
Thus, if it be A’, which has already been con- 
densed, we have /’; =F’. If the vapour of A’ 
has not yet undergone condensation, its density 
is unaltered, thus it is expressed by the formula 
ly. pa’ Pd’ 
mean weal ,76 (1 +'T,0,00375) (Pd! + Pd)’ 
and the proportion io gives the following : 
fl oft odiP 
ft dP, 
and as 
f:=0,76(1 +t 0,00375) g 
__ 0,76(1 +t 0,00375) Pd’ 
= 0,76(1+T 0,003875) (Pd +P ay” 
this hiepoltbn becomes 


(1+#0,00375) Pd’ op _d'P 
(1+1,0,00375) (Pd’+P’d) F’, d P? 
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from whence 
ay es SO AR 
(1+4¢0,00375) — (Pa’+P’d) (1+'T,0,00375) d’ P ’ 
equation, in which the second member is com- 
pletely known. We have now to determine the 
value of ¢ in such a manner as to fulfil the equa- 
tion, which can only be done in an indirect way. 
If the vapour of A and that of A’ were already 
partly condensed, each of those vapours would 
have the maximum of tension, and the formula 
f ——s would become hy gal Pe which would 
Say FY, d, P 
alae noha by the value given to¢; but it 
is not suitable, in any case whatever, to bring the 


d 


temperature so low; thus we must only direct 
our attention to the two preceding cases, to de- 
termine what expense this mode of distillation 
requires: it is necessary to examine how many 
units of heat it requires, and what quantity of 
refrigerating liquid is wanted. 

As the liquid mixture is to be entirely vapour- 
ized, we have 

m=NP+N'P’. 

Supposing the portion of A’, which is con- 
densed before it is collected, to be disengaged 
at ¢ temperature, the refrigerating liquid to be 
disengaged at the same temperature, and the 
produce to be received at 0° temperature, which 
I suppose to be that of the refrigerating liquid, 
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the moment it is introduced into the apparatus, 
the quantity of refrigerating liquid necessary in 
case the temperature is only lowered down to the 
point at which no part of A has yet been con- 
densed, is expressed by 
(P’—P) (N'—C’'t)+N’P 4 NP. 

xe 
@x,t expressing the number of units of heat ab- 
sorbed by the refrigerating liquid: according to 
our calculation, a may be expressed in units of 


heat, by 


B= 


(P’—P_) N’—C’t) + N’P, + NP 
xe 
The whole expense may thus be expressed by 
(P’_P )(N'—C't)++N’P +-NP 
Let us now see what takes place in the second 
case, in which the vapour, after its formation, 


TY=Y 


M=m-+ayaNP+N’P'+ 


remains in contact with the liquid mixture from 
which it proceeds, having the same temperature 
Tt. After the formation of the vapour composed 
of the same proportions of A and of A’ as the 
liquid mixture, if the space which it occupies 
has greater affinity for the vapour of A than for 
the vapour of A’, a portion of the latter is con- 
densed, and cedes its heat to a corresponding 
portion of the liquid mixture which is volatilized. 
This exchange takes place as long-as the affinities 
of the space for the vapour of A and for that of 
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A‘ are not counterbalanced; but for a contact 
suitably protracted, we would obtain the propor- 


it of TORT, jee 

tion faba. and fr,+f'T=p between the ten- 
sion fr, of A and the tension f’r, of A’. 

These two equations added to the equations (B) 


aE eR Mice eee rehome 
en, d. F's, P 


portions of A, and of A’ in the produce, propor- 
tions to which we could not arrive, unless by 
an indefinite protraction of the contact; thus 
this proportion is a limit to which we approach 
the more, according as the contact is more pro- 
tracted, but which cannot, rigorously speaking, 
be attained. 

To determine what expense this mode of dis- 
tillation occasions, it is necessary to observe 
that m=(P’—P,) C’'T,+N’P,+NP, for a quantity 
P of the liquid A, and a quantity P, of the li- 
quid A’ are to be vaporized and P’—P remain- 
ing part of the liquid A’ is to be brought to 
ebullition. The refrigerating liquid must con- 
dense the vapour, and supposing it be allowed 
to disengage itself when it has attained the tem- 


lead to 


perature ¢, it becomes 


: P N’P + NP 
<a =e, from whence ay+y¥ Sa a 


and in consequence 
/ J 
M=m+oy=(P’—P)CT,+NP'+NP+y mE Sata! 
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Let us, finally, examine what takes place in the 
third and last case, that in which the vapour, 
after it has been formed, is placed in contact 
with the liquid from which it proceeds, having a 
temperature below T,. 
_ Supposing ¢ to be the temperataré of the liquid 
with which the vapour is placed in contact at the 
moment it is received, we have again, as in the 


Se _F: 
fi =F >] 


to the formulas (B), would give 


equation which, added 


Ot F, 
Md’? 
of the proportion of A and of A’ in the produce, 
to express the expense occasioned in this instance. 
It must be observed that it is only necessary, 
in this case, to bring to ebullition that part which 
is not received, and that no condensing liquid is 
made use of; thus we have m=M=(P’—P)CT,. 

Such are the various questions that may be 
proposed on distillation; all the cases of which 
are contained in the three we have just examined, 
or are only a complication of them. 


preceding case, 


limit 
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Degrees of the Scale of Cartier compared to the 
Specific Gravities of Spirituous Liquors. 


SN 
Scale of Specific Scale of Specific Scale of Specific 


Cartier. Gravity. Cartier. Gravity. Cartier. Gravity. 
Water. — 

10 1000 22° 914 349 837 
11 ' 1000 23 907 35 831 
12 990 24 900 36 825 
18 981 25 893 37 820 
14 973 26 886 38 . 814 
15 965 27 880 39 - 808 
16 958 28 873 40 802 
17 950 29 867 41 797 
18 943 30 861 42 792 
19 935 31 855 Pure Alcohol. 
20 923 32 848 
21 921 33 ~ 842 


Degrees of Beaumé’s Areometer, or Saccharometer, 
compared to the Specific Gravities of Worts 
and Saccharine Dissolutions. 


Scale of Specific Scale of Specific Scale of Specific 
Beaume. Gravity. Beaume. Gravity. Beaume,. Gravity. 
O 1000 138 1140 36 1324 
1 1006 19 1148 37 1336: 
Q 1013 20 1157 38 1349 
3 1020 21 1167 59 1361 
4 1028 22 1176 40 1374 
5 1085 23 1186 41 1386 
6 1042 Q4. 1195 42 1400 
7 1950 Q5 1205 43 1413 
3 1058 26 1215 44 1427 
9 1065 27 1225 45 1441 
10 1073 28 1235 46 1456 
11 1081 29 1246 47 1470 
.12 1090 30 1256 Ag 1485 
13 1100 31 1267 49 1500 
14 1106 32 1278 50 «| 1515 
15 1114 33 1289 | 
16 1125 34 1301 


1132 1312 
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100 Pounds avoirdupois =.44,54 kilogrammes. 
1 Gramme = +4,, of a kilogramme. 

1 Hectolitre = to 100 litres. 

4,52 Litres = to 1 imperial gallon. — 


1 Metre = 100 centimetres = 1000 milli- 
metres. 


304,8 Millimetres = to 1 English foot. 

For the reduction of the degrees of Reaumur’s 
thermometer into degrees of Farenheit, see Dis- 
tiller’s Guide, page 82. 
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———__———_ in the acetous fermentation, 431. 
Alcchol, its nature, properties, 136, 413. 

identic in all spirituous liquors, 462. 
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Cafler, 309. 
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Boilers and Condensers, improvements in, 67. 
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British, how to make, 192, 
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Brandy Shrub, to make, 208. 
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~ Water, simple, 244, 

Citron Cordial, to make, 219. 
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drying of, 338, ' 
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Damask Rose Water, 245, 246. 
Deurbrouck, M., improvements by, 61, 65. 
Dicas’s Instrument, 97, 102. 
Distillation, art of, not abstruse, iv. 

—_ improvements in, Ve 
of Wines, origin of, ix. 
Mr. Adams’ Theory of, xv. 
Authors who have treated upon, xi. 
first mode of, xii. 
in vacuo, xiii. ~ 
Wines proper for, xiv. 
by various processes, 19, 20. 
Apparatus used for, in Great Britain, 40. - 
Theory of, 511. 
influence of, on the tastes and flavours of spirits, 475. 
on Special, 488. 
of semi-fluid semi-solid matter, 496. 
Distilled Spirituous Waters, 257. 
Distiller, general directions to the, iii, 

Art of the, expressed in a Problem, iv. 
Distillery, on the best principles, description of, 107. 

Perfection of the Art in France, 436. 
Distilleries, improvement nt a curious, suggested by Mr. Birch, 

72, 73. 

Distilling, Apparatus for, xvii. 
Distillery in Scotland, method of, 65. 
Doubling, what, 77. 
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E. 


Eau de Luce, to make, 218. 

Egg Plate, explanation of, 26, 38. 

Eggs, Vessels in the form of, 24, 25. 

Elder Juice, 222. 

Elixir, Sweet, of Vitriol, 271. 

Ether, to make, 194, 196. in 
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Faints, what, 79. 

Fermentation, Vinous, 233, 404. 

— imperceptible, 233, 406. 
——- conditions of, 409. 

- effects of, 234. 

phenomena attendant on, 134. 
Flasanting Spirits, 202, - © 

Foreshot, what, 77, 
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French Brandy, colour of, 132. 
———_——_- how preserved, 132. 
French method of making Wines. 


G. 


Gentian Water, compound, 256. 
Gin Bitters, to make, 205. 
Glossary, a, 329. 

Goods, how to recover, 121, 122. 
how to dulcify and ive, 124. 
Gout Water, to make, 264. 
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Heat, inequality of, in distilling, how to prevent, 91. 


Hungary Water, 252. 


Hydrometers and Saccharometers now in use, 97. 


J. 


Jamaica Pepper Water, 256. 
Jessamine Water, 259, 260. 
Juniper Berries, the use of, 203. 


K. 


Kiln, the Flemish, 85. 
advantages of, 86. 


L. 


Lavender Water, simple, 253. 
—————_———— compound, 253. 
Leaven, 396, 403. 

Lemon Water, 259. 

Lime Water, 193. 

Liqueur, la bonne Vespetro, 228. 
Lob, the mixture so called, 111, 112. 
Lovage Cordial, 214. 

Low Wine, 131. 

Luting, how to make, 120. 


M. 


Malting, as connected with the Distillery, 127, 
practice of, in Scotland, 128, 332, 333, 334, 338, 
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Malt distilling, 142. 

Mixing of Spirits, mode of, 284, 286, 485. 
Molasses Spirits, 138, 284, 286, 296. 
——— Colonial, 297. 

— Sugar olen, 300. 

Musk, properties of, 267. 

Essence of, to make, 268. 

Must, 231, 252, 233. 


N. 


Nectar, to make, 215. 
Nitre, dulcified Spirit of, 197, 198. 
Noyau, to make, 210. 


O. 


Orange Flower Water, 248. 
Peel Water, ib « as 
——— Wine, ib. 


Pennyroyal Water, 245. 

Peppermint Cordial, to make, 208, 209. 

—————— Water, simple, 244. 

Perrier, Sir Anthony, improvements by, 33, 60. 
Plague Water, to make, 261. 

Potatoes prepared for Distillation a by malted Barley, 361. 
— boiling of, ib. 

- reduction of, 367. 

— mashing of, 369. 

— prepared for Distillation by means of palphies Acid, 382, ; 
Proof, artificial, to make, 193. 

Spirits, total of, coca 2846: 


R. 


Raspberry Brandy, “201, 
Ratafia Imperial, to make, 212. 
Rectification, how performed, 139. 
————— of low wines, 140. 
considered as the means of correcting the tastes ead 
flavours of Spirituous Liquors, 481—488. | 
Rectified Spirit of Wine, 199, - 
Rectifiers, what, 116. 
——— Stock, method of casting a, 280. 
Redistillation, an elegant process for, 21. - 
. bin 
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Repasses, or feints, 35. 

Retorts, 41. 

Roserea, improvements at, 73, 74. 
- Rosemary Water, to make, 242, 

Rules, general, for calculating any Spirit, 289. 

Rum, how manufactured in the West-Indies, 188, 297—300. 
Shrub, Recipe for making, 206, 207. 


S. 


Saccharometers and Hydrometers now in use, 97. 
Scurvy Grass, uses of, 260. 

Sea Water, property of, 81. 

Shrubs, various, 206, 208. 

Simple Distilled Waters, 243. 


- alexiterial water, id. 
Spearmint Water, 247, 248. 
Spicy spirit, to make, 214, 
Spirits, a flavourless, 204, , ke 
—, vinous, proper use of, 201. 
-, their strength, -104, 105. 
——-, on the flavouring of, 202. 
——-, the best way of trying, 117; 122. 
-, manner of mixing, 284. 
Spirituous tinctures, or infusions, 223. - 
—————— liquors, unhappy tendency of, 200. 
Still, a, 41. “ 
» Mr. Wright’s, 49, - , 
——, the particular, required in England, 112. 
» advantages of a small, 116. 
» the cold, best adapted for simples, 241. 
“Stills, the English, and their improvements, 46. 
» the, used in Scotland, France, Flanders, and Holland, 70. 
——, made of copper, 74. 
» general description of, 75. 
used for simple waters, 240. 
Surfeit Water, 262. 
Sykes’s hydrometer, 97, 99. 


fie 


Temperature and quality of spirits, how distinguishable, 104. 
Tennant, Mr. Smithson, memoir by, 78, 80, 82. 
Thermometers, different, 82, 83 

Tincture, bitter, 227. 

Tinctures and Infusions, 223, 

» general rules for extracting, 225. 

Tritton, Mr. Henry, apparatus by, 20. 


——-, general rules for the distillation of, 239. 


a2 Nick INDEX. 


- Vv. 
Vinegar, mode of making at Paris, 235. 
, English, 236. 
- at Orleans, 432. 
Vinous Spirits, their uses, 201. 
Vitriolic Liquor, to make, 194, 196. ps 
. Vitriol, sweet elixir of, to make, 271. 


U. 


Usquebaugh, to make, 215, 216. 
» royal, 217. 


W. 
Water most proper for distillation, 83, 84, 395—396. 


of the four spices, 262. 
~ for the stone and gravel, 263. 


'. Waters, common or genevas, how to recover, 121. 


, simple, general rules for distilling, 239. 

, simple, distilled, 243, 248. 

, spirituous, general rules for the distillation of, 257, 258. 
Wine, rectified spirit of, 199. 

Wines, how preserved in France, 110. 

—, the French method of making, 230. 

Worm-tubs, 42, 43. 

Worm-wood cordial, 218, 219... ’ cs 

Woulfes’ apparatus, 46. 

, simple form of, 67. 


Wright, Mr., still invented by, 48, 49. » 
THE END. 
LONDON: 


W. MARCHANT, PRINTER, INGRAM-COURT, 
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SCOTT’S 
_ DELINEATIONS OF THE HORSE AND DOG. 


4a 


SSA Le Be A 
Bega printed in Ato.-embellished with highly-finished Copper- 
_ Plate Engravings, and numerous Wood-Cuts, Part I. and Il. of | 


oe ; ¢.. THE 
SPORTSMAN’S REPOSITORY, 


‘Comprising a Series of highly-finished Engravings, representing the 
_ Horse and the Dog in all their Varieties, accompanied with a 
Comprehensive Hist rical and Systematic Description of the dif- 
_ farent Species of each ; their appropriate Uses, Management, Im- 
provement, &c. ; interspersed with interesting Anecdotes of the 
most celebrated Horses and: Dogs, and their Owners ; likewise a 


I ments of the Field. 
bait BY THE AUTHOR OF 


“BRITISH FIELD SPORTS.” 


*.* Of all the animals in Creation, (with the exception of 
‘: which minister to our carnivorous appetites), it would be 
impossible to name two which are so intimately associated with our 
wants, our pleasures, and our attachments, as the Horse and the 
‘Dog. To the former we are indebted for the power of transporting 
urselves from place to place, with speed and comfort, and for the 
eans of participating in the manly and healthful Sports of the Field ; 
while the labours of Agriculture, and the pursuits of Commerce, are 
‘no less indebted to it for increased activity and productiyeness. - 

But it is not on this ground alone. that it aspires to patronage. It 


friend and companion of man-—it enlarges its claims to general 
Teception, Who is there that does not recognize in this faithful, 
vigilant, sagacious, humble, and silent friend, the possessor of 
qualities, which are not always to be found in the human, and 
more talkative friend? Poetry and eloquence have not disdained to 
employ themselves in celebrating the virtues of the Canine Race. 
i. he Work will be completed in Ten Parts, price 5s. each, or with 
Bee Impressions of the Plates on India Paper, price 7s. 64., forming 
splendid Volume in Quarto, price 2/. 12s. 6d., half-bound’ in 
ussia, the whole illustrated with Forty Copper Plates, all engraved 
in the line manner by Mr. Joun Scotr.and Mr. THomas LANDSEER, 
from Original Paintings by those eminent Animal Painters, MARSHALL, 
Reiwacte, Givpin, StupBs, Cooppr, and Epwin Lannsker. They 
2 executed in the very first style of excellence, and may justly be 
considered as ‘chefs d’euvres in the Art. .The Work is not. less 
interes ting to the Naturalist than to the Sportsman. Every species 
of the Horse and Dee is comprised in the Collection; and the 


p great Variety of Practical Information on Training, and the Amuse- . 


7 


takes a wider range, and, by including in its design, the history, - 
the qualities, and the different breeds of the Dog—that half-reasoning 
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Berets do not hesitate to challenge a similar Exhibition in ui 
whole Sporting World. . 

It is only necessary further to observe, that the literary executiol 
and graphic embellishment of this Work are not unworthy of th 
subjects delineated. With respect to the latter, the names of thi 
Artists employed are a sufficient guarantee; while the former is t \ 
production of the leisure hours of an experienced Sportsman. i 


Sub; jocks of the Plates which embellish the Sportsman’ Ss Reoesnoal 


HORSES. } 


‘al eiGinnen tens ARABIAN, the Property of Lord Godolphin. . 
-2.—ARABIAN, the Property of the Right Hon. Henry Wellesley. | | 
3.—Ectipsr and SHakspEarE, two celebrated Racers. : 
4.—KinG Herop and FLyING ‘CHILDERS, the Property of the Duk. 
of Devonshire. 

5.—STALLION, Jupiter, the Property of Lieut.-Col. Thornton. 

6.—Cuarcer, the Property of Major-General Warde. 
7.—Hunter, Duncombe, the Property of George Treacher, Esq. 


| 


8.—Racer, Eleanor, the Property of Sir Charles Bunbury, Bart.) 
ee | 


_9.— Hackney, Roan Billy. 

10.—Coacu- Horse, the Property of Henry Villebois, Esq. 

1].—Carr-Horse, PHD Re the Property of Messrs. Horne an 
Devey.- 9 

12.—Ponies, Shetland, For Brae and Welsh, the Piaget: of ial 


Wardell, Esq. 4 

13.—A Mtte, the Property of Lord. Holland—and An Ass. oF 

oe 

. DOGS. lle 

1. Shepherd’s Dog. | 11. Greyhound. _ 9 29, Mastiff. 3 
2. Newfoundland 12. Irish Greyhound. | 23. Dalmatifine Be 

Dog. 13., Italian Greyhound. | 24. Pugs. om 

3. Greenland Dog. | 14. Blood Hound. | 25: Bloodhound’s b 
4, Pointer. 15. Southern Hound. © ~ Head. ‘f 
5. Spanish Pointer. | 16. Beagles. - ‘| 26. Portraits of Fi 
6. Setter. | 17. Harrier. , ° Stag Hounds 
7. Springer. 18. Terriers. — |” of the Hatfiel 

8, Water Spaniel. | 19. Lurcher. Hunt.’ ae 
9. Stag Hound. 20. Water Dog. 127. ee bgt 


10. Fox Hounds. | 21. Bull Dog. 


For the accommodation of Admirers of the Fine Arts, : and. Gent 
men forming a Cabinet Collection of Sporting Pictures, a limit 
number of Impressions is taken off, for the purpose of Framing, ¢ 
for the Portfolio; any of which may be had separately. Price’ 


the Proofs, on India Paper , 4s., and Prints, 2s. each. * 
4 
; 
* 
ae 
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published by Sherwood, Gilbert, and Piper. 3 


A Complete Manual for Sportsmen. 
BRITISH FIELD SPORTS: embracing PracTicaL 


INSTRUCTIONS in SHootine, Huntine, Coursina, Racina, Fisuine, 
&c.; with Observations on the Breaking and Training of Dogs and 
Horses ; also, the Management of Fowling-pieces, and all other 
Sporting Implements. By WILLIAM HENRY SCOTT. 
*,* This Work is beautifully printed on) fine paper, and illus- 
trated with upwards of Fifty highly-finished Engravings, Thirty- 
four on Copper, executed’ in the most characteristic style of 
excellence, by those Eminent Artists, Scotr, WaRREN, GREIG, 
Tookty, Davenrort, Ranson, and Wess, from Paintings by 
REINAGLE, CLENNELL, ELMER, and BaRRENGER ; the remainder cut 
bn Wood, by CLENNELL, THompson, Austin, and Bewick. The 
Author’s object has been, to present, in as compressed a form as 
eal utility would admit, Instructions in all the various Field Sports 
n Modern Practice ; thereby forming a Book of General Reference 
m the subject, and including in One Volume, what could not other- 
vise be obtained without purchasing many and expensive ones.—In 
lemy 8vo. price 12. 18s. or, in royal 8vo. 3/, 3s. boards. 


“It gives us pleasure to observe the res ectability of the Work entitled, 
British. Field Sports.’ In this kingdom, the Sports. of the Field: are highly 
haracteristic and interesting : as gentlemanly diversions they have been pursued 
yith an avidity as keen, anda taste as universal, as the relish of Nature’s beauties: 
Corresponding value is set on them, and an appropriate palish is added hy time 
ud practice: the various minutiz in the knowledge of which, and the technical 
istribution of this knowledce, togetner with Facts, Instrvetions, and Anecdvtes, 
orm the basis of this valuable publication.”"—Farmers’ Journal. 


SPORTING ANECDOTES, including numerous: 
/haracteristic Portraits of Persons in every Walk of Life, who have 
cquired Notoriety from their Achieveients on the Turf, at the 
‘able, and in the Diversions of the Field 3 the whole forming a com- 


lete Delineation of the Sporting World. By PIERCE EGAN. New 


“lition, with coloured Plates and Illustrations, price 12s. in boards, 


i 


The Author (say the Reviewers) has here contrived to amass together all he 
hrticulars of horse, dog, and man, worthy of being known. It is 4 happy 
om position, full of whim and particular phrases, with a slip of morality in it, 
ke a bit of lemon-peel in one’s punch, and flavoured with the choijvest lime- 
lice of slang. No affectation—no dispirited passages—no tame subjects—no 
ensense! It does not run a long-winded subject down, butis every thing by 
ts, and nothing long. . All who have heard of the incumparable Dan Crisp— 
1¢ wonderful Phenomenon Mare, Mr. Wells's matchless Pipylina !—Flying 
hilders—Snowball, the fleet black Grey hound—Eclipse—Tom Crib—Hamble- 
nian—and Sir Charles Bunbury—all, we say, who-have heard or read these 
feat names, and who respect perfection and talent, wherever it can be found, 
t them purchase these SPORTING ANECDOTES. for they are faithful im the 
spensation uf fame to man and ptt oy cae” Magazine. 
\ Cc “= 
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indispensable ; and to point out how these may he obtained, at a reasonab) 


2 ay, Practical and Useful Books 


Moubray on Poultry, &c. 

A PRACTICAL TREATISE on BREEDING 
REARING, and FATTENING, all Kinds of DOMESTIC POUL 
TRY, PHEASANTS, PIGEONS, and RABBITS ; including al: 


venience of a small poultry-yard—two or three pigs. witha breeding sow—and 
cow for cream, milk, butter, and cheese—in an English country-house, appea 


expence, seems to have been Mr. Moubray's object. By adopting the plan of fi 


work, any family may furnish their table with these luxuries at one-third of t 
‘price they are obliged to pay at the markets ; and the farmer and breeder mié 
sender it the source of considerable profit.”—Farmer's Journal, 3 


yy Osmer on Horses. 

A TREATISE on the DISEASES: and LAME 
NESS of HORSES; in which is laid down, the proper METHOD 
SHoEING the different Kinds of Fert: whereunto are added, sot 
New Observations on the ArT of FaRRIERY, chiefly as relate 
Wounds, Epidemic Distemper, Surgical Operations, Debility, T 
‘mours, &c. Also, on the Nature and Difference in the Breeds | 
Horses. By WittiamM Osmer, Veterinary Surgeon and Shoel 
Smith, many years in Blenheim-street. Fifth Edition, newly r 
‘written, with considerable Additions, and a Treatise on Debili 
&c. &c. by JOHN HINDS, V.S. Author of the Grooms’ Orac 
Veterinary Surgery, and Practice of Medicine. Price 8s. cloth. 


Girard on the Age of the Horse. ‘4 

A TREATISE on the TEETH of the HORSE 
shewing its Age by the Changes the Teeth undergo, from a Fé 
up to Twenty-Three Years Old, especially after the Eighth Yee 
Translated from the French of M. Girarp, Director of the Roy 
Veterinary School at Alford, by T. J. GANLY, V.S. ‘Lith Lig 
Dragoons. Price 3s. 6d. or with the Plates coloured, 5s. boards. 
- *,* This Work is strongly recommended by Professor Colemi 
in his Lectures of the present season, to the attention of pers 
-studying the Veterinary Profession; and who may also wish to) 
well acquainted with the Horse’s Age. 
* The ahove useful and neat little treatise is calculated to be of consideta 
‘service, in the present state of our knowledge...... We recommend the wor 


the Amateur, the Practitioner, and the Student at the Veterinary College 
Lancet, Oct, 24, 1829. ~ ~ 


: 


published by Sherwood, Gilbert, and Piper. 3 


Johnson's Shooter’s Companion. 
‘The SHOOTER’S COMPANION: comprising a 
Yescription of Pointers and Setters, as well as of thiobe Hinde tien 
re the object of Pursuit; of Scent, and the reason why one Dog’s 


n the Properties of Percussion-powder, and best Method of Making 

Shooting illustrated, and the Art of Shooting Flying exemplified 
nd clearly laid down. The Game-Laws familiarly explained, &c. &¢. 
y T. B. JOHNSON. New and Improved Edition, illustrated with 
lates by LANDSEER. Price 9s. boards. ~ tines 


“This is a well-written and well-arranged production; containing much 
teresting information, not only to the professed sportsman, but to those wha 
ay occasionally seek this fascinating recreation. We may add, that it is not 
e production of any ordinary sportsman, but of one who can enjoy the pleasures: 
the library as wel) as those of the field, and can wield a pen as well as a fowling- 
ece."—Literary Chronicle. , ; ‘ 
“ We now take leave of the work, recommending it, in comparison with most, 
‘hers on the same subject, as luminous to a degree; and reflecting on the talents, 
perience, and feeling of-the author, the highest credit." — Sporting Magazine: 


Johnson on Hunting. : 
The HUNTING DIRECTORY ; containing a Com- 


1e Method of Breeding and Managing the various Kinds of Hounds, 
articularly Fox-hounds; their Diseases, with a certain Cure for the: 
istemper ; the Pursuit of the Fox, the Hare, the Stag, &c.; the 


olf and Boar Hunting in France; with a variety of Illustrative Ob- 
‘rvations. By T. B. JOHNSON, Author of the Shooter’s Compa- 
ion. Handsomely printed in 8vo. Price 9s. in boards. 


- Brown on Horse-Racing. 1 
The TURF EXPOSITOR; containing the Origin of 
orsé-Racing, Breeding for the Turf, Training, Trainers, Jockeys y: 
ocktails, and the System of Cocktail Racing illustrated; the Turf. 
its Abuses; the Science of Betting Money, so as always’ to: come. 
a Winner, elucidated by a vari of Examples; the. Rules and: 
ws of Horse-Racing; and every other Information connected with 


ature of Scent considered and elucidated. Also, Notices of the. 


nse of Smell is superior to another’s $ the Fowling-piece fully con- 
dered, particularly as it rélates to the’Use of Percussion-powder 


ndious View of the Ancient and Modern Systems of the Chase; . - 


e Operations of the Turf. By C. F. BROWN. Price 6s. boards. . 
ita 3 | nea wogligeial 


ef CALVING; in which the question of Difficult Parturition is con 
* ah; 


¥ 


vial 


“including, Observations on the Diseases of Neat Cattle generally 


or 1d. Zs. coloured. 


good number of new points connected with training prime horses 
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6 . Practical and Useful Books 


_ Skellett’s Complete. Cow-Doctor. 


A PRACTICAL TREATISE on the BREEDIN( 
GOW, and EXTRACTION of the CALF, before and at the Tin! 


sidered in all. its bearings, with reference to facts and experience, 
containing Profitable Instructions ‘to the Breedirg Farmer, Cow, 
keeper, and Grazier, for attending to their own Cattle during Ines 
according tq the most approved modern Methods of Treatment, ar 
the application of Pi fe aby and skilful Prescriptions and Remediy 
for every Disorder incident to Horned Cattle. The.whole. adapté 
fo the present improved state of Veterinary Practice. By EDWAR 
SKELLETT, Professor of that part of the Veterinary Art. Illus 
trated with Thirteep highly-finished Engravings. Price 18s. plain 


- * We have now before ns a work which will be found a very useful addition | 
the Farmers’ Library, It is communicated in a plain and familiar style, and} 
evidently the result of long’ experience and observation, made by a practical mat) 
every person connected with Live Stock should be acquainted with its content) 
but to the Veterinary Practitioner it is invaluable."— Farmers’ Journal. a | 


¥ 


| Dobson on Training the Spaniel, &c. . 
KUNOPEDIA; being a PracticaL Essay on th 
BREAKING and TRrartntnc the ENGLIsH SpANIFU or PoINnTER. 
which are added, Instructions for Attaining the Art of Shootin 
Flying; more immediately addressed to Young Sportsmen, but de 
signed also to supply the best means of correcting the errors of som 
older ones. By the late W. DOBSON, Esg. of Eden-Hall, Cum 
berland. In One Volume, 8vo. Price 12s. boards. ea 


Hinds on Training Horses. oe 

The GROOMS’ ORACLE, and POCKET STABLE 
DIRECTORY ; in which the Management of Horses generally, a 
to Health, Dieting, and. Exercise, are considered, in a Series o 
Familiar Dialogues between Two Grooms engaged in Training Horse 
to their Work, as well for the Road as the Chase and Turf. Witl 
an Appendix, including the Receirt-Book of JOHN HINDS, V.§$ 
Author of the ‘* Veterinary Surgeon.”” Second Edition, considerabl} 
Improved, embellished with an elegant Frontispiece, painted b 


8. Alken.” Price 7s. cloth, © af 
¥,* This enlarged edition of the ‘Grooms’ Oracle” contains § 


and the owners of working cattle, also, will find their profit in con 
sulting the practical remarks that are applicable to their teams , 
the principle that health preserved is better than disease removed. 


ae 


: published by Sherwood, Gilbert, and Piper. » 7 


Coursing. *- 


ES 7 a ite 

The COURSER’S COMPANION; or, a P ACTICAL 
FREATISE on the Laws of the LEAsH; with the Defects of the Old 
Laws considered, and a New Code proposed, with Explanatory 
Notes. By AN EXPERIENCED COURSER. Price 5s. boards.: 

-“ Though small in size, this book. is great in value; the Author's name, Mr. 
Thomas Thacker, of Derby, who is an old Courser, and which is a passport to it, 
s too modestly kept back. To real Sportsmen, who read for solid information, 


he Volume will exhibit unquestionable proofs of being thoroughly practical on 
he subject of Coursing.”—Sporting Magazine. 


RULES FOR BAD HORSEMEN ; Hints to Inexpert 
fravellers ; and Maxims worth Remembering, by the most experienced 
iquestrians. By CHARLES THOMPSON, Bie. A new Edition, 
vith modern Additions, by JOHN HINDS, V.S. Editor of Osmer’s 


rreatise On the Horse; Author of the Grooms’ Oracle, &c. 
rice 3s. 6d. * . 


The SPORTSMAN’S PROGRESS, -a Poem; de- 


criptive of the Pleasures derived from Field Sports. Illustrated with 
‘thirteen appropriate Cuts. Price 1s. fe 


° 


The ANGLER; a Poen, in Ten Cantos: comprising 
roper Instructions in the Art, with Rules to. choose Fishing-rods, 
ines, Hvooks, Floats, Baits, and to make Artificial F lies, Receipts 
x Pastes, &c. By T. P. LATHY, Eso. With upwards of Twenty 
feod-cuts. Price 8s. boards. - 

The SPORTSMAN’S VOCAL LIBRARY; contaitn- 
ig nearly Four Hundred of the best Songs relating to Racing, 
hooting, Angling, Hawking, Archery, &c. Handsomely printed 
foolscap 8vo. with appropriate Embellishments. Second Edition. 
rice 9s. boards. . 


t In justice to the Compiler, we are induced to say, that this Collection has 
en made with much judgment and industry.” —Sporting Magazine. ; 


Dedicated to Edward Coleman, Esq. Veterinary Surgeon- 
General to His Majesty, and the Army, 


An ESSAY on the ANATOMY, PHYSIOLOGY, 
d PATHOLOGY of the HORSE’S FOOT ; intended as a GuipE. 
the SruDENTs of the Roya VETERINARY CoLLEGE, and a Work * 


Reference to Veterinary Practitioners. Ilustrated with numerous | 


its and Coloured Plates. By H. W. DEWHERST, Surgeon, Pro- 
sor of Human, Veterinary, and Comparative Anatomy. 


Lar 
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c- Practical and Useful Books: 
. 
a Tal Jennings’s Birds.. i 
ORNITHOLOGIA ; or, Tux Birps; a Poem, in Tw, 
Parts, with copious Notes, in which are described nearly One Thow 
saud Birds, comprehending their Natural History, and the mo. 
interesting and recently-observed facts concerning them; the who 
forming a comprehensive Manual of the Science of Ornithology. FE 
JAMES JENNINGS. Second Edition. Price 12s. boards. | 
*,* This Second Edition contains nearly forty pages of ne 
matter, of considerable interest to the Ornithologist ; the Volume ™ 
closely printed, and comprehends above five hundred pages of letter 
press, and is illustrated with accurate representations of the Golde 
Eagle and the Condor. se ae. | 


q 
q 


z 


Also, by the same Author, 4 
The PLEASURES of ORNITHOLOGY, a Poem 
Price 2s. 6d. . P ayia a 


—— Sot: oll 
Sir John Sinclair on Health and Longevity. — 

The CODE of HEALTH and LONGEVITY; 
Rutes and Princip.es for PRESERVING HEALTH, PROLONGING LiFI 
and CurinG and ALLEVIATING DisEases; with Directions for Appré 
priate Diet and Regimen. By the Rt, Hon/SIR JOHN SINCLAIE 
Bart. In One large Volume, 8vo. illustrated with numerous Plate 
Sixth Edition. Price 14s. boards, or, on royal paper, price I 
bound and lettered. . ad 

*,* Five heavy and expensive Editions of Sir John Sinclair 
“Code of Health,’ have stamped its merit and utility; it is 
mo.i comprehensive and useful Work on Health and Longevity y 
published, and has been the storehouse from which all subsequel 
writers have extracted much valuable information. - 


oS 


ot 


! Dedicated to Sir Astley Paston Cooper, Bart. Surgeon in d 
\ Ordinary to the King, ; a 
~The ORACLE of HEALTH and LONG LIFE; of 
Puain Ruves for the PRESERVATION and ATTAINMENT of Sounl 
HEALTH and Vigorous Op AGE: with Rational Instructions fo 
Diet, Regimen, &c. and the Treatment of Dyspepsy, or Indigestior 
Deduced from Personal Experience, and the best Authors on D 
etetics, By MEDICUS. Price 6s. boards. rie 
oe “ One page of personal experience is worth folios of theoretical fancies or clink 
. eases.’ —KITCHINER. ' , I-03 sche ee 
“ We have no hesitation in passing our unqualified approval. of this judicia 
treatise, and in recommending it strongly to the attention of our readers! 


» Gazelle of Health, April 1830. | 
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A Valuable Present for Servant-Maids. 
_ The FEMALE SERVANTS’ GUIDE & ADVISER; 
ir, The Srrvice Instructor. Tlustrated with Plates, exhibiting 
he Methods of setting-out Dinner-Tables, Price 3s. . 
_*,* This Work has an emphatical claim to the sanction of Mase 
ersand Mistresses, as, by its directions and instructions, Servants 
re enabled to perform the various occupations of service in an 
ficient and a satisfactory manner, and are informed of the methods 
f occasioning large savings in the management and.use of their em- 
loyer’s household property and provisions. By the present .of a copy 
f it to each of their Servants; they may safely calculate on insuring 
he saving of many pounds a-year in their expenditure, 


TEN MINUTES’ ADVICE TO EVERY PERSON 
10ING TO PURCHASE A HORSE, By JOHN BELL.. Price 1s. 


ar Also, by the same Author, " ' 
The GENTLEMAN’S POCKET FARRIER; show- 


ig how to Use a Horse on a Journey. Price 1s, 


Stevenson’s Cattle-Doctor. 


The SPORTSMAN’S, FARMER’S, and CATTLE- 
\OCTOR’S VADE-MECUM ; containing Practica Hints and RE- 
EIPTs for PREVENTING and CuyRiING the most prevalent DisEasgEs of 

Brack or NEAT CaTTLe, | © Docs, Pics, ‘ 
’ SHEEP, Horses, &e. &c. 
Vith a very copious List of the most valuable Veterinary Medicines, 


nd the Manner of Preparing them for Animals of every Description. 
yy JOHN STEVENSON, Eso. Price 5s. y 


TYROCINIUM MEDICUM; or, TheApoTHECARIES’ 
.SSISTANT’S COMPLETE GUIDE: being a Dissertation on the Duties 
f Youth Apprenticed to the Medical Profession. By the late WIL- 
1AM’ CHAMBERLAINE, Member of the Royal College ‘of Sur- 
eons, and Fellow of the Medical Society of London: Price 7s. boards. 


The GRAZIER’S READY RECKONER; or, A 
JsEFUL GuibE for Buyine and SELLING CaTTLE; being a Complete 
et of Tables, distinctly pointing out the Weight of Black Cattle, 
hheep, and Swine, from ‘Three to One Hundred and Thirty Stones, 
y Measurement; with Directions, showing the particular Parts where 
he Cattle are to be measured. By GEORGE RENTON, Farmer. 
tighth Edition, corrected. Price 2s. 6d, 


t+, 
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10 Practical and Useful Books 


* Kendall’ s Gothic Architecture. 


‘An ELUCIDATION of the PRINCIPLES of ENC 
LISH ARCHITECTURE, usually denominated Gornic. By JOB 
KENDALL. Embellished with Twenty-three Plates of Exampl¢ 
engtaved by Messrs. Storer, taken from the Cathedral Church | i 
Exeter, and comprising an Explanation of all the Terms coed 
that admired Style of Building., Elegantly printed in 8vo. pri 
10s. 6d. boards ; on royal ‘paper, with Proof Impressions of t 
Plates, price 15s. boards, or in quarto, with the Plates on India pape 
price: ll. 7s, 


Coxe’s Travellers’ Guide to | Feat 

‘A PICTURE of ITALY; being a Guive to ti 
ANTIQUITIES and CuRIosiITIEsS of ‘that Classecat and Interestii 
Country; containing Sketches of Manners, Society, and Custom: 
with an Itinerary of Distances, and a minute Description of Ron 
Florence, Naples, Venice, and their Environs. By HENRY COX) 
Esq... Second Edition, illustrated with a Map and numerous Platé 
Price 12s. bound. 4 


EVANS’S WALKS through NORTH and SOUT 


WALES j containing a Topographical and Statistical Description 
“the Principality : to which is prefixed, a Copious Travelling Guid 
: exhibiting the Direct and the principal Cross-roads, Inns, Distance 
of Stages, and Noblemen’s Seats.” Illustrated with Maps and hs \ 
Price 8s, neatly bound and lettered. | 


COOKE’S. GUIDE. to the LAKES of as 


LAND, WESTMORELAND, and- LANCASHIRE; includin 
Description of the surrounding Sceaery, the Vales, Mountains, 
jacent Towns and Villages, Local Peculiarities, &c. In a Pock 
glen: with Map and Views. Price 2s. 6d. q 

, Bellenger’s French Tourist’s Companion. _ 
The. CONTINENTAL TRAVELLER’S FRENC 
INTERPRETER ; or, Pocker ManuaL of CONVERSATIONS 
Purasks, in FreNcH and Enerisu, on the most familiar and nee 


sary Subjects connected with the daily Wants and Intercourse 
Travellers. By W. + BELLENGER, » Price 3s. neatly bound. 


SOWERVILE’S celebrated acu: of The CH ASI 
to. which ‘is annexed, bis Poem of FIELD SPORTS; with Memo 
of the Author, and an Essay on the Chase. By EDWARD T 
HAM, Esy. Illustrated with Engravings i Mr. Scorr. Price 6s. be 


aie 


HARDWICK’S TRADERS’ CHECK-BOOK; being 
rect Tables for finding, at One View, the Amount of any Quan- 
'y of Goods Bought or Sold by the Hundred-weight. or Ton, toa 
igle Farthing; also of Goods Bought or Sold by Tale or Measure 
any kind. Price 3s. bound. Me : 


e on the Modern Practice of Ship-building, and Matters connected 
erewith. Price 2s. 6d. ; 


Xu 


The BRICKLA YER’S, PLAISTERER’ S,& SLAT- 
*S MANUAL; containing a Concise Description of those Trades, 
all their various Branches. Price 2s. Pra 


‘The BRASS-FOUNDER’S, BRAZIER’S, and COP- 
-RSMITH’S MANUAL; containing a Scientific Description of 
ass-founding, in all its several Branches of Statue, Bell, and 
onze-casting ; Valuable Recipes for Lackering, &c. hitherto un- 


own to a great majority of the Trade; the Rules and Regulations 


n of the various Manners and Customs peculiar to this Body. 
ce ls. 6d. — rie: . ' : 
The CABINET- MAKERS’ GUIDE; or, RuLes and 
STRUCTIONS in the ART of VARNISHING, DYEING, STAINING, JAPAN- 
NG, PoLisHinc, LACKERING, and BEAUTIFYING Woop, Ivory, 
RTOISESHELL, and METAL; with Observations on their Manage- 
nt and Application. _ Fifth Edition, considerably Improved and 


larged, by the addition of. several new Articles, Receipts, &c. 
G, A. SIDDONS. Price 3s. boards. 


We strongly recommend this as a vade-mecum, which should be in the pocket 
rery cabinet-maker.”—Critical Gazette... ges 


Tingry’s House-Painter’s Guide, 

the PAINTER’S & COLOURMAN’S COMPLETE 

IDE; being a Practical Treatise on the Preparation of Colours, 
their Application to the different kinds of Painting : in which is 

ticularly described the whole Art of HousE-PAINTING. By P. F. 
GRY, Professor of Chemistry, Natural History, and Mine- 
gy, in the Academy of Geneva. Third Edition, corrected and 

siderably improved bya Practical Chemist. Price 7s. 


‘ fe 
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published by Sherwood, Gilbert, and Piper. li 


The SHIP-BUILDER’S MANUAL: A Brief Trea- 


which the Trade is governed; and a full and interesting Descrip- — . 


pt RS gk ss my, TOR cone tay Aa 
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12°. Published by Sherwood, Gilbert, and Piper. ‘l 
Nash on Song Birds. 


A PRACTICAL TREATISE on BREEDING an 
REARING the CANARY-BIRD, as also Twenty other, Species | 
British Song-Birds, including the Nightingale, Skylark, and Robir 
with every Information relative to their Natural History, Incubatio: 
&c. and the Method of Managing both Old and Young Birds. 
JOSEPH NASH. Second Edition, illustrated with Eight Plat 
Price 5s. plain, or 8s. coloured. - 9 ‘ 


Morrice on Brewing and Malting. a | 

A PRACTICAL TREATISE on BREWING tk 
VARIOUS SORTS of MALT LIQUOR, and the Mode of Using tl 
Thermometer and Saccharometer. rendered easy to every Capacity 
the whole forming a Complete Guide in Brewing London Porte 
Brown Stout, and every other Description of Ale and Beer. 17 
which are added, General Instructions for Making Malt, and Tabl 
of the Net. Duties of Excise. on Strong and Table Beer, payable I 
Brewers in Town and Country; with the Laws. (now first addec 
relating to Brewers, Maltsters, and Innkeepers; and an Appendi 
containing an Account of Patents, &c. for the latest Improvemen 
in Brewing. By ALEXANDER MORRICE, Common Brewe 
Seventh Edition, considerably Improved. In One Volume, Octav 
Price 8s. boards. ee : 
Alexander’s Sacred Music. | 
~. The BEAUTIES. of SACRED MELODY, for tk 
Voick, PiANo-ForT#, or ORGAN. Edited by J. ALEXANDER. 
“#,* This Work contains upwards of 230 Pieces, in which are il 
‘troduced all the most favorite Hymn and Psalm Tunes, adapted 
the Poetry. of Bisnor. Heser, H. Kirk Wuite, Monrcomery, Di 
OLLYER, WaTTs, WESLEY, &c. together with several Origit 
Pieces, composed.expressly for this Work, by the most eminel 
Authors.—The Work consists of 300 pages of Music, neatly et 
graved, and printed.on fine paper, large 8vo. size, and forms Oil 
handsome Volume, embellished with an elegant Frontispiece. Pri 
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